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5 . The following definitions apply for the transliterated organizational entities included
in the text:
. chast’ {voinskaya chast"] - Administrative, line, and supply unit

(yedinitsa) of the [branches] of troops, which has a number
and banner, e.3., a regiment, separate battalion (batal'on,
division) and troop organizations equal to them.

ob’’yedineniye {operativnoye ob"'yedineniye] - Large-scale unification of
various soyedineniye of the branches of troops, which is
nonpermanent in composition and is intended to conduct
operations in a war.

podrazdeleniye Troop unit of permanent organization and homogeneous
composition in each branch of troops, which unit forms a
larger podrazdeleniye or a chast’.

soyedineniye [soyedineniye voyskovoye] - Combination (sovvedineniye) of
several chast’ of one or various branches of troops into a
permanent orgunization {division, brigade, or corps), headed
by a command and a staff and including chast’ and
podrazdeleniye of auxiliary troops and services necessary
for combat operations.

Source: Russian-Eaglish Dictionary of Operational, Tactical and General

Military Terms, 1958
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ON TO NEW ACCOMPLISHMENTS
Editorial

Our pecple entered the 55th year of the Great October Revolution with
8 feeling of revolutionary optimism and filled with strength and energy. Lo?:-
ing back at the path they have traveled, they find pride in the fact that they
were first in the history of mankind to build a developed socialist society
under the leadership of their fighting venguard -~ the lLenin Party. The coune
try of Soviets now possesses a powerful industrisl might and large-scale, mech.
anised agriculture. It has achieved remarkeble success in all fislds of
solentific.technological progress. The sociopolitical and ideological unity
of all olansses and social groups, nations and nationslities, has boen forged
in the struggle for socialism and communism. A new, historic community of
people has arisen <. the Soviet paople, and & now, svcoialiat way of life has
become firuly established.

Supported by the decisive advantages of soocialism and the immeasur-
ably increased possibilities of the Soviet economy, the Communist Party at its
2ith Congress determined the tasks of the ninth five.year plan, fulfillwent
of which will be & mejor step toward achieving the goals of the present atage
in the building of commnisn, We must ensure a considerable rise in the mater-
1al end cultural level cof living of the pecple on the basis of high retes of
development of cecialist production, inorsases in its effectiveness, scien-
tific-technological s agress, and acceleration of the growth of labor preduce
tivity. As the Party Congress stressed, this sourse determines not only the
main task of the upcowing five-year period, but also the genersl orientation
of the country's economic development toward a long-term perspective.

The ninth five.year plan provides for high tempos and proportionsl
development in all branches of the national economy, an increase in the
national income, improved distribution of productive forces, development of
the economies of the union republics, and rapid development of the natursl
resources of the country's eastern regions. The strauctursl changes in induge
trial produstion whioch will ocour in connection with higher tempos of devel-
opment of branches which put out consumer goods do not signify & deoresse in
the Party's attention for heavy industry, which is the basis of expanded
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sooialist reproduction, technical reontfitting of the national economy,
strengthening of the defensive capability of the Soviet State, and increases
in the welfare of the peorle.

The Sovist pecple have perceived the grandiose program of socioeoon.
omic development of the country eutlined by the 2ith CPSU Corgress to be
their own vital cause, This is borne ocut by the oconfident start of the five.
year period., According to preliminary figures, this year will see over 120
million tons of steel smelted, i.,0., Wo are coming right up to the level of
the USA. There will be 370 million tons of oil and over 210 billion cubie
meters of natural gas obtained, and around 800 billion kilowatt-hounrs of
eleotrical power will be developed. The agricultural workors are also
leboring selflessly. In spite of unfavcreble climatic conditioms in & mume
ber of areas of the ocountry, there has been a good harvest of grain, cotton,
and other orops. USSR State Priros have been awarded in 1971 for ocutstand-
ing successes in naturel sclence and technology, in literature and art., The
results achieved show cunvinoingly that the annual economic plan will be
successful. Thus, firm bases have beecn laid for 1ealising the sssigmments
of *he sntire fiva.year plan.

The Commmunist Party ties in all its plans with development of creative
initiative on the part of the popular masses, and with their participation in
solution of political and econowic probleams. As L. I. Breshnev stated in the
CPSU CC Report to the 24th Congress, "Our economic program must be supported
by broad party-organizational, political, and ideclogical-educstional work
which 48 capable of fully activating those gigantic forces which are funda-.
mental to the soclialist order and the Soviet citizen -~ the bearer of remark.
able qualities of fighter, laborer, creator."” This is the direction of
decress recently passed by the CPSU CC on improving the organisation of
woolalist competition, the economic formation of workers, and the work of
soammunist labor schools,

Success in croative lebor and a steady rise in economic and defensive
might of the socialist Motherland have a direct relationship to the strengthen-
ing of its position on the internationsl scone and to the success of our for-
eigh policy. Guided by Lenin's foreign policy ccurse, the 24th CPSU Congreess
devreloped a thoroughly grounded program of struggle for a firm pesce and col-
leotive security, for cocllaborstion and mutual understanding among countries,
and for the freedom and independence of peoples. In the foreign poliey of the
Soviet State the firm rebuff to impserislist aggression is combined with a
logical insisterco on the principle i peaceful coexistence of states with
different sccial orders.

The Leninist peace-loving nature of the foreign policy of the USSR
oenjoys the fervent sympathy of many millions. The results of visits by
Soviet party and state leaders to variocus countries of four continents
received the broad support of world public opinion. An act of major inter-
nationel importance was Brezhnev's visit to France. His activities during
this vigit were fully approved by the Poliiburo of the CPSU CC, the Presidium
of the USSR Supreme Soviet, the USSR Council of Ministers, and by the entire
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Party and people., Now and in the future, the Soviet Union will be dedisively
for strengthening the unity of the socielist countries, for rallying the
forces of the international working oclass and of national liberetion, for the
pesce and security of peoples, and for oreation of peacefui conditions for
the building of soclalism and commnism.

Events in the world arens iniloate that aggressive forcas of imperial.
ism have not given up attempts to turn back the clock of history, nor have
they relected expansionistic and adventurigtic schemes. They are waging a
sriminel war in Indoshine, they encourege the predatory drive of Isrseli
extremists, and oppose tne planned rel xation of tersion in Rurope and a
warning of the entire international olimate, World imperisiism, and above
all US iaperialism, contimes to btulild up means of attack directed at the
Soviet Union and othor countries of the socislist ccamonwealth,

In defending the cause of pease, our Party, which kncws well the
perfidy of the imperialist aggressor, devotes unremitting attention to
strengthering the defensive capability of the Soviet State and reising the
combat might of the USSR Armed Forces. L. I. Breghnev said in the CPSU CC
Report to the 2ith Congress, "Everything created by the people must be
reliably defended, Strengthening the Soviet State means strengthening its
ARMED FPORCES g&. ss well, and increasing in every way the defensive caps-
bility of our Motherland., While we live in a troubled world, tils task
remaing one of the most important onesl™ Today the technicsl ocuttitting of
our Armed Foroes 1z far frox what it was near the end of the Great Patriotic
War. Thanks to the Party and the labor of the Soviet people, the Army and

Navy have completely modern combat equipment,

The Soviet Armed Forces represent & mighty, united collective of
steadfast and courageous soldiers, devoted to the ideals of communiom and
ready at any mimite to come to the defense of the historic achievements of
the Great October, Motivated by this noble and lofty feeling, they master
their combat equipment assiducusly and persictently and fulfill their patri-
otic duty hcnastly and conscientiocusly., Results of the past training year
show that the pledges made in the scolalist campetition in honor of the
24tk CPSU Congress have been fulfilled. This mesans that the soldiers
reached new heights in their combat improvement and filled out the ranks of
reted specialists and gemuine masters of military affairs.

The Comunist Party teaches us not to rest on our laurels, In the
new training year which has begun Soviet soldiers have actively joined the
socialist competition in honor of the 50th anniversary of the Unien of Soviet
Sooclalist Republics, They aroe scoomplishing even broader and more complex
tasks of further increasing the combat readiness of ' and ships, and are
persistently mastering everything new which is providing for repid scientific-
technological progress. True sons of their Motherland, our soldiers asgain
assure the Commnist Party and the pecple that they will always vigilantly
watch the intrigues of the imperialist aggressors, and together with their
comrades in arms ~~ soldiers of a-mies of the fraternal socialist countries
o= they will reliably defend the cause of peace and socialism,
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THE GREAT BATTLE
Telk with Mavr SU A, M, Vasilevskiy

Three decadss have passed since that gigantic battle unfolded
on the fislds before Moscovi, It has entered the annals of the
Great Patriotic Wer as a most vivid pege written in gold, It
was vhere tihe fundasental turning point began in the armed con-
fliot to the Lenefit of the Soviet Union.

The main body of tho fescist German arny was massed on the
spproaches to Moscow. The capital of our Motherland bacame
an invinoible fortress. Bristling with belts of defensive
fortifications, Moscow worked and forgsd victory. Remaining
here at their oumbat posts wore the Politburo of the Party
CC, the State Defonse Committec, the Government, and the Gen-
eral Headquarters of the Supreme Command.

Heving worn down the enemy hordes in heavy defensive battles,
Soviet soldiers threw them from the walls of ths capital and
drove them to the west, The plan for a Blitzkrieg against the
Soviet Union was buricd once and for ell. The insolvent stre-
tegy of the fascist Weshrmacht was laid out for all to see.

The historic viotcry at Moscow inspired Scviet people on to
new deeds and strengthened their confidence that the enemy
would be inevitably smashed., This is how it happened, Mar
SU and Twice Hero SU' A, M, Vasilevekiy, who at that time was
Chief of the Operations Staff and Deputy Chief of the General
suftu.of the Red Army, tells about the mair stages of the
battle.

Could you briefly tell of the situstion which preceded the Battle of
Moscow, and remind the readers of the ratio of forees and weapons?

At that mensoing time the situation was very difficult and ccaplex.
The eneny had the opportunity to wedge doeply into our country becsuse of

I 5 omem o waEERm. savEEL s o 0E .
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temporary advantages such as total militarivation of the Germin econmy, a
multimillion-man arsy with combat experience mobilired ahead of tise, 2nd the
_ utilization for aggression of the aramed forces of satellite siates, rtockpiles
y of strategic raw materials, and the military industrial enterprises of almost
[ j the entire centinental portion of Western Europe. The factor of surprise was
on the side of the fagoists, who committed an insidious and treacherous sttack.
We lost the Baltic, Belorussia, Moldavia, the greater part of the Ukraine, and
a number of oblasts of the Russian Federation. Loss of such a vast territory
involved a considerable reduction of supplies and food resources. Millions
of Soviet people were left under the heel of fascist monsters.

; The vast scope of armed conflict on the Soviet-German Front showed
’ P that it was here that the cutcome of World War II was being dscided. This
must be said again, since bourgeois historians continue to assert that in
1941 "decisive™ cperstions were being waged in North Africa, and that the
British had diverted many forces and weapons of the coammon enemy there, As
& matter of fact, there were only three Germen and seven Italian divisions
there in 1941,

The Soviet Army wes forced to withdraw, but withdrawal was invariably
sccompanied by its heroic struggle for each inch of native soil. "Hold out
. and wini" These words entered the conaciousrsss of Soviet soldiers as
. firmly as an unbreakable vow. Thuy expressed an unflinching resolve to
e drain the hated occupilers of blood and destroy them, The oconpiers suffered
: ccnsidereble losoes as oarly as the border clashes and in the legerdary
defense of Leningrad, Kiev, and Odessza. Remember the Battle of Smolensk,
the results of which are diffioult to overestimate. During this battle,
which lasted two months, Soviet forces smashed several orack enemy divisions
and disrupted caloulations for an unopposed movement to Moscow and a simul.
; taneous attack along other strategic axes. At 7molensk ‘.ne dootrine of
. Blitzkrieg ballyhooed by Nazi propagandists received its first serious chink,
3 Having forced the fascist invaders to take up thu defense there, we won val-
uable time for readying reserves, who played a great rart in subsequent events
on the Soviet-German Front.

Althougb the enemy's summer offensive against Moscow failed, the dan-
ger had not lesaenad, As before, seizure of the Soviet capital remained his
main goal, and with its attainment he saw a victoriocus end to the war before

the onset of winter. "An offensive against Moscow promises the greatest

. : chances of success in the operation," General Halder, Chief of the Ground.

i Forces General Staff wrote in his official diary. "With a blow at Moscow
we will strike the head and heart of the Soviet system," Meld Marshal Kluge
echoed,

The Hitlerite military lesders geve & high-sounding name to the new
operation to capture Moscow -~ Typhoon. Reveling in their temporary successes,
they were convinoed thati the operation would unfold without pauses, as swiftly
as & hurricane of oolossal destrustive foroe. The corcept of the operatien
was to dismember the defense and surreund and destroy our forces in the vicin.
ities of Vyaz'ma and Bryansk, subsequently to continue a frontal attack on
Moscow, taking it simultaneously from the nocrth and south.

5




Roalisation of this concept was placed in the hands of A Group Cen
ter. The latter comprised 77 divisions, including 14 Panser and 8 motorised
(over a million men, 1,700 tanks, over 14,000 guns and mortars, and 950 air.
oraft). In other words, opposite the Soviet cepital the ensmy had messed
over two-fifths of all his forces, three-fourths of his tanks, alacst half
of his guns and morters, and around a third of the siroraft opersting on the
Soviet.Gorman Front. It should be particulsrly stressed that this high
degroe of motorisation made it possidble for him to repidly maneuver from the
depth ard along the front,

~ The Soviet foroes (Western Front under Col Gen X, S. Konev, Bryansk
Front under Col Gen A. I. Yeremenko, and Reserve Front under Mey 3U S, M.
Budennyy) comprised 95 divisions, of which thres were motorissd rifls, nine
were cavalry, and thirteen were tank brigades. There were around 500,000
men, 782 tanks (of whioh 641 were light tanks, infarior in performance to
the German tanks), 6803 guns and mortars, and 545 aircraft -- the majority
of which .ere ocutmoded desigrs == in the three fronts. The troops mainly
need horse traction to maneuver aen and weapons.

The ottention of all mankind was fixed on Moacow in those days. This
is understandable. Moscow personified the first sooialist state of workers
and peasante in the world to rise up in sacred battle aguinst fascism --
the shook force of anticommunisa. The eyes of all Soviet eitizssns were on
Mcscow., They wers gripped with s fervent desire no matter what to keep the
enomy from its streets and squares, washed with the tlood of heroes of three
revolutiors, Sovict citizens ralliasd even closer around the Communist Party,
wvhich bacame s fighting party in the first days of the war, They believed
implicitly in its slogan: Cur couse is just. The enemy will be smashed,

We will be viotorious.
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We know that the defensive period of the battle was the most eritical
for our trocps. What steps were undertsken to halt ths snemy's advance?

Without dwelling on a detailed aralysis of the battle == I think it
is thoroughly covered in special resesrch and memoirs -- 1t should first be
noted that its inmitial stage was bad for us. In the first ten days of Octo=
ber forces of the Westera and Reserve fronts suffered substantial losses in
personnel and oombat puent, Four araiez fell into envirclement west of
Vyas'ma. The Biyansk Front was experiencing no less diffieult s situation,
Although its arwies suyceeded in breaking ont of encirclemsnt, they also had
to saxperience the bitterness of heavy losses.

It mast be said thet in addition to ressons of an objeotive nature,
the organisation of our defense left much to be desired, especially regard.
ing antitank defense. The situation ac more complicated Ly the fact that
at the moment the enemy broke through our defense, we had still not enough
reserves in the immodiate vicinity of Moscow to reliably aover it. Avail.
able ressrves were expended %o reinforce the Wostern and Bryansk fronts,
to creato a defense in the rear of the Western Front and Vyas'ma line, and
also in connection with what were for us very unfavorable events on the
Southwest Front at Kiev,

Taking advantage of & superiority in men and weapons, especially tanks,
the enexy continued to rusk forvard, It was completsly obvious that such a
development of events indiested extraordinary measures to halt or weaken the
enemy onslaught.

On the night of 4/5 Ootober the Stato Defense Committee made tho deoi-
sion to make the Moshaysk line of defense the main line of resistance, Immad.
istely there began a move to that area of 11 rifls divisions, 16 tark brigedes,
and over 40 artillery regiments from the reserve of ths Supreme Command GHQ
and from other fronts,

The Supreme Command GHQ ocxrdered the ist Guards Rifle Corps formed and
hastily moved to the vieinity of Mtsensk with the mission of preventing the
eneny from bypassing Mosocow from the southwest. The Corps inocluded twe tank
brigades, Here Soviet soldiers offered stubborn resistance to the fascist
invaders, somsthing which the Hitlerite military leaders had not expected at
all, This became known from the diary of this seame Ualder, On 4 Ostober he
wrots: "Operetion 'Typhoon' 43 developing almost oclassically." However on
6 October he stated, not without regret: "The Second Panser Aray of Guderian
attacking from Orel to Tula received 2 heavy enemy countersttack.” A mocd
of despeir replaced even Guderian's optimisu. In memoirs mublished after the
war, he wrote that as a resmult of enomdus losses suffered by his army at
Mtsensk, "prospects were lost for a repid and continuous success.”

In order to use men and weapons with greatest effect to repulse the
enemy, the State Defense Committee decided on 10 Oostcber to unite forces of
the Western and Reserve fronts into & unified Western Front and subordinate
to it the goyedineniye and ghapt! vhich were arriving st the Moshaysk line.
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Army Cen G, K. Zhukov was assigned as Commander-in-Chief of this
Front, On that very same day a gession of the State Difense Committee agsain
roviewsd the problems connected with the defense of Mosoow, With the aix of
strengthening the near approackes to the capital, a deocision was made to
;:;ltmot s third defensive line in its ismediste vicinity -~ the Moscow
onse Zono,

In the mind of every Mosoow defender there lived then one thought
which spurred them to energetic astion and called them te perfora heroic
exploits -« the thought of winning time in order to strengthen defenses in
every possible way. Those of our soldiers who were enocircled west of Vyaz'ma
fought with the very same thought. During the wesk of 7 through 14 October
they displayed smasing stecdfastness, boundless courege, and dering bravery
in drawing upon themselves from 28 to 14 hostile divigions, Mearwhile, on
the fields near Moscow the combat sngineer work was expanding continuocusly,
the defense was taking on depth, and the basic avenues of approsch were
covered by reserves. After the excevedingly fierce battles at Vyaz'ma a con-
sidersble part of cur forces broke cut of encirclement and flowed into the
renks of the cspital's defenders. But sany soldiers perished. Todsy, in
marking tho 30th anniversary of the great battle, we the living are obligated
to render them the tribute of deepest gretitude, They have made an inestims.
ble coatribution to the attainment of victory.

By the middle of October on the Western Front, oppesite which the
besic enemy grouping was operating, the troops' efforts were concentrated
on covering such axes as the Volokolamsk (newly formed Sixteenth Army com-
manded by Lt Gen K, X. Rokossovskiy), Moshaysk (Fifth Army, command of vhich
vas assumed by Maj Gen Arty L. A, Govorov after Maj Gen D, D. Lelyushenko
wes wounded), Maloyaroslavets (Forty-Third Army, commanded by Maj Gen K. D.
Golubev), and Kaluga (Ferty-Ninth Army, commanded by Lt Gen I. G, Zakharkin),
Somewhat later, troops of Thirty-Third Army, cosmanded by Lt Gen M, G. Yefre-
mov, were moved to the Naro-Fomingk Axis.

In these days the enemy undertook a powerful offensive on the right
wing of the Western Front, northwest of Moscow, and on 14 October burst into
Kalinin, In order to hinder his further advance on this axis, the GHQ of
the Supreme Command formed a new front, the Kalinin Front, headed by Col Gen
I. S. Konev, It included the Twenty-Second, Twenty-Ninth, Thirty-First, and
Thirtieth armiss of the right wing of the Western Front, which hsd boen
operating here. The stubborn defense of troops of the Kalinin Front halted
the enemy and the troops tock wp a favorsble cpersational position in rela-
tion to the onemy's northern grouping, which was attacking Moscow.

In the latter half of October there were fisrce battles on all the
aforementioned axes which did not abate either day or night. The danger

over the Soviet capital grew. The Party Central Committee and the
State Defense Commities decided to evacuate certain governmental institu.
tions and the diplomatic corps. A state of siege was introduced as of 20
October in Moscow and its adjoining regiona. This important messure helped
increase the efficiency of the defense and reised still higher the soldiers'
and Muscovites' sense of responsidbility for the fate of the capital.

9
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1941, Aerial bombs are readied for the front.

It is impossible to characterize in a few words the enormous work
done in those tense days by the Mcscow Party organisation. The meeting on
13 October of the Moscow Party v sxpressed the conviction that workers
of the capital would all rise 1like one to the struggle against the fasocist
invaders, That is how it was. In spite of firing and bombing, bundreds cf
thousands of Muscovites erected defensive structures, while those who remained
in factory shops labored tirelessly to manufacture weapons and return damaged
equipment to cperation., To this must be added that even in the first half
of Qotober, Mossow pleaced almost a fifty-thousand-man army as supplementary
help to the front.

Mosoow defended itself selfleassly not only from the ground, but from
the air as well. Msasures taken by the Statu Defense Committee and the GHQ
of the Suprems Command directed toward strengthening the capital's air
defenses, and also the great work done by Party organirstions to prepars
Mascovites for the struggle against the air enemy, sharply heightened the
mobilisstion readiness to repulse an air attack. Thanks to a well thought
out air defense systam and the combat skill and bravery of its soldiers,
Moscow was saved from msjor destruotion,

Throughout October, Soviet soldiers repulsed massive enemy attacks,
on the powerful support of the psople and sparing neither blood nor
1ife itself. And although by the end of the month the eneny had suoceeded
in cdvencing 230250 kilometers, he had not attained his goal, His advansce
was halted on the line Turginovo, Volokolamsk, Dorokhovo, Nero~Fomingk, west
of Serpukhov, Aleksin., His attempts to capture Tula were also in wain,
Thsre the men of Fiftieth Arny together with armed detachments of Tula work-

ors fought valorously.

10
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The morel.political uplifty of the defenders of Moscow and of all the
Soviet pecple was enormously aided by the grand session dedicated to the 24th
arniversery of the Great October and the traditional parede of troops on Red
Square. In the report at the session and the spoech at the parede delivered
by I. V. Stalir on behalf of the Central Committee of the Comminist Party
there resounded the infiexible resoclve of the Soviet Union to deferd its
oapital and complete confidence in victory of our just cause. Soviet soldiers
left for forward positions right from Red Square.

The enemy still possessed considersble power and therefore had not
given up hope for ocapture nf Moscow at any cost. Our troops, too, readisd
themselves for repulsing a nevw onslaught. In the first half of Novesber
there was an inoresse in mawbers of aircraft, tanks, and artillery, including
rocketepropelled. A major undertaking of the GHQ of the Supreme Commard at
that time was completiocn of preparations for new reserve formations. 'Ye, the
heads of the General Staff, were given the duty of inocluding in reports to
the GHQ on the situation at the fronts the cource of formation of these armies
in detail.

Party-politicul work was performed under the motto: "We will defend
cur native Mossow! At Moscow must begin the rout of the fascist German
inveders!” The renks of Lenin's party increased. The troops fighting at
Moscow bLy the beginning of Nowvember included over 120,000 Party members -
almost 10 percent of all Army Party members.

The Hitlerite military leaders renewsd the attack on 15-16 November,
With two powerful groupings consisting primarily of armored vehicles, the
snewy intended to detour Moscow from the horth via Klin and Solnechnogorsk,
and from the sovth via Tula and Kashire. The fields of Moscow again became
the svena of bloody fighting. Soviet soldiers stood to the death, Mass
herocism was a common phenomencn, The words of Guardsmen from Dubosekovo
Statior, which have become the property of history, were repeatsad in those
days by thousands of gloriocus fighters of the Western Front a countless
number of times: "Great is Russia, but there is nowhere to go behind Mos-
cow, "

At the cost of enormous losses, the enemy sucoeeded by the end of
Novembar %o move northeast of the capital to the Moscow-Volgas Canal and to

© foree it at Takhroma, and to the southeast he reached the vicinity of Xasghire,

This was the ond of his advance., He turned out to be in no condition to move
further. During the second stege of his assault on Moscow, he lost 155,000
killed and wounded, arcund 800 tanks, up to 300 guns ard mortars, and around
1,500 airoreft,

Thus ended the defensive period of the Battle of Mosocow,

How do you evaluate the countercffensive undertaken by our forces at
Moacow and its results?

11
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The idsa of a counteroffensive arcse at the beginning of Novssiber,
when the first enemy attempt to taks the Soviet capital was disrupted, but
it had to be discarded due to a new assauli which all cvailable resorves
were needed to repulse., Only at the end of Kovember, whon the enemy had
exhaustod his offensive capabilities, his shook groupings were extended along
a broed front, and he had not managed to dig in on the positions he bad
reached, did the GHQ return to the idea of a counteroffensive. By this time
operationsl were arriving one after ancther to the Mosoow
area to repl s of the Western Axis.

Although the overell rmumerical and technical superiority resained as
before on the side of the ensmy, we succeeded in crezting the necessary
groupings capabie of finally preventing his attack on Moscow, and in not only
saving the capital, but in laying the beginning to the fundamental turning
point in the course of the war, Confidence in this was also based on the
high morale and the increased combat mastery of our soldiers.

The concept of the counteroffensive wes that troops of the right
and left wing of the Western Front in coordinated sotion with the Kalinin
and Southwest fronts would strike to route the enemy groupings seeking to
envelop Mogoow from the north and south, It was self-evident that success
in the matter waz deeliid by careful preparation., Credit must bs given to
the comanders of fromts and armies and to their steffe .. they handled this
very complex tawk,

Success of the counteroffensive, especially northwest and southwest
of Moscow, built up with each pessing dsy. The initiative swung to the
Soviet troops, and this made a stunning impression on the Hitlerite military
leaders. S3Still wery recently the Germrn propagands was persistently assert.
ing: "Our attack on Mosocow has gone so far that we can alresdy see the
inner part of the city through good binoculars,"” Moreover, the Berlin press
received instructions to leave space on 2 Dacesber for publishing reports
about the fall of the "capital of Bolshoviks."” Now however everything had
fallen apart... The Hitlerite military leaders had resson for finding thes-
s2lves in a state of shock.

Alrssdy on 16 December troops of the Xalinin Front had libereted
Kalinin, and on 7 Janmuary 1942 they approeched the Volga st hzshev. Troops
of the right wing of ils Western Front by 25 Decesber hadadvanced a distance
up to 100 kilometers and xawed toc the line of the rivers Lama and Rusa,
Troops of the left wing of this front had thrown the enemy 130 kilometers
back by 17 Dscember. At the same time, iroops of the right wing of the
oathwestern Front sdvanced 802100 kilometers in the vicinity of Yelets.
ormed Bryansk Front, exploiting the success of the Western Mront,
dmlqndthocthckmthoOnllthdbythnondu December had advanced
up to 140 kilometers to the Oka River line., At the beginning of Jamary,
troops of the oentsr of the Western Front moved forward and reachsd the line
Naro-Fominek, Maloyaroslavets, west of Kaluga, Sukhinischi, Belev,

Jamary of 1942 was marked by the move of the Soviet Army into & gen-
oral offensive, in which nine fronts participated, aided by naval forces.
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On the northwest axis our forces struck blows sgainst the enemy grouping
which had blookaded Leningred, surrounded seversl of his divisions 4in the
vicinity of Demyanek, and waged battle at Stareya Russa. On the central
axis combat operations developed in the areas of Rshev, Gshatsk, and Vyas'ma.
On the southwest axis there was fighting in the eareas of Orel, Khartkov,
Dnepropetrovek, and on the Kereh! Peninmula.

3 In the occarse of the general offensive, which continued through April
: of 1342, Soviet faxwes libereied from the oncupiers completely Moskovskays,
& I Tultskagya, avd Ryesandkays cblasts, and pertially liberated lsningradskayas,

- 4 » Smolengkaya, Orlovskays, Kurskays, Khar'kovskaya, and Stalin
gredsicaya cblasts and the Kerch' Peninsula. In connection with a lack of
mn and squipment we did not suncesd in concluding the genersl offensive on
all three axes with a total rout of the enemy. Nevertheless, during this
time he was deprived of many of his beot divigions snd suffered considerable
losses in combat equipment,

Since the war's begimning losses of German ground foross comprised ovor
1.1 million men == almost a third of their initial strength.

With the grest victory on the fields of Moscow won by the Soviet people

and its army under the inspiring lesderslip of Lenin's Party, there began a
fundamental turming-point in the ocourse of the World War II, It became even
more obvicus that caloulations of the Hitler clique to orush the Soviet State
were unrsaligsble, that its military mschine which had rolled in triumphal
march through the cxintries of Burope had recoeived en irreparsble break, and
that the strategy of Hlitekrieg was bankrupt. Not having atteined its goal
== "t0o orush Soviet Russia in s brief cempaign," as preseribed by Plan Bar-
barocssa -- Germany faced the prospects of waging a long drewn out, exhausting
war,
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The victory at Moscow helped increase the scope of the liberation
novement in countries whioch had fallen under the yoke of Nasi oeconpation, and
visibly showed the peoples of all the world that on the side of socialism was
not only right, but a mighty force, and that fascism was doomed to inevitable
defeat.

The rout of fascist Germen troops on the fields of Mosoow had an effect
ori sharpening the contredictions between Hitler Germany and its satellites,
and on the growth of antiwar sentiment in countries of the fascist cocalition,

. The victory at Moscow considerably weakened the threat of Japan's
entry into the war against the Soviet Union. This victory had & sobering
offect on the aggressive oircles in Turkey. An end was put to the attempts
by the Hitlerites to spread their influence to Iran and use its territory
as 8 base of operations against our country.

The victory at Moscow was prepared by the tireless political and
organizational activity of the Cosmunist Party. It seemed to many in the
West that the Soviet Union was in nu condition to overcome the tregic after-
offects of Germeny's surprise attack or to change the ratio of forses in tho
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course of heavy single combat. And the fact that at Moscow the legend of
the "invineibility" of the fascist Wehrmacht had beer: utterly dispersed was
called & "miracle." But there are no mirecles on earth. The Soviet Union
withstood the enemy onslaught and won the first victory thanks to the fact
that the party of communists made skillful use of the advantages of the Sove
ie¢t social and state order, turned the country into a single armed camp,
organised a coordinated and growing military economy, irstilled 4in the men
such qualities as steadfastness and courage, bravery and persistence, and
sent to the front hundreds of thousands of its best sons. On territory
under temporary cccpation the Party organized a powerful guerrilla movement.
The people's avengers delivered stunring blows against lines of communication,
headquarters, communications centers, and enemy garrisons, frequently in
olose cooperation with ghast' of the Soviet Army.

The victory st Moscow attested to a steady improvement in the combat
sastery of our Armed Forces, further development of Soviet military srt, and
the growing meturity of command cadres. Achievement of victery was sided
by a great deal of organieing and educationsl work conducted among personnel
by military oouncils of fronts and armies, by Party orgenitations, and by

politiocal workers of goyedineniye and ghast'.

The victory at Moscow was a vivid page in the annals of the Great
Patriotio War. It gave a multitude of examples of organic combination of
labor and military valor of the Soviet people. These eternally living axam.
ples excite the hearts and minds of our contemporqries. They teach utter
devotion to our socialist homeland and our native Party of Lenin.

14
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LINE OF GLORY
G. Gotsiridse, Hero SU, Chief Architect, Moskovskays Oblast

. At the 24th Party Congress Leonid Il'ich Breghnev named the Moscow
area as one of the plases vhere monuments of sombat glory rise as evidence
of the unlimited respect of Soviet citizens for the memory of heroes who
gave their lives for the Motherlend. Here, at the initiative of Party,
soviet, and social organisations in the very first days after the great
viotory, there began the erection of monuments, obelisks, and epitaphs,
and the placement of martle and bronge memorial plaques. Later they erected
tho momument "To the Soldier-Liberator” on the Peremilovskiye Hills nesr
Yakhroma, a monument to Zoya Kosmodem'yanskaya on the Minsk Highway, the
composition "Antitank Hedgehogs™ on the Leningred Highway, and a number of
others,

The soulptors, architects, and artists who labored on already exist-
ing momments and memorials did not set for themselves the task of depioting
the scope and historical signifiocsnce of the Battle of Moscow, Now this
task has sntered the cdecision stage. It is planned to oreste a unified
mnemorial entitled "lLine of Glory," which is to perpetuate the immortal deed
performed by the Soviet people under the leadership of the Lenin Party during
the periocd of the capital's defense,

This memorial complex, which, by the way, will include all present
nomunents and meworials, will stretch from Kalinin through the Moscow area
to Tuls, almost 550 kilomstera. It is to embody the epopee of defense and
counteroffense by our troops in artistic forms, with extreme suthonticity,
and with emotional expressiveness, roveal the grendeur of morale of the
Soviet people, and show their steadfast resolve to ssve and defend their
native Moscow.

In order to create & really grendiose memorial worthy of the bright
memory of true sons of the homeland who died the death of the brave, it was
decided to announce a competition for the best draft., Pertiocipants in the
competition included the Moscow Oblast Architectural Planning Administre-
tion, the Chief Architectural Planning Adwinistretion of Moscow, Voyenpro.
yokt of the USSR Ministry of Defense, the Mosoow Architeotural Institate,

15
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KEY: & -= monuments erected in honor of the twenty-fifth anniversary of the
rout of fasoist German forces at Mosoow; b ~- to heroes of the Battle of Mos.
GOW; G =~ to men of the Panfilov Division (urder cemstruotion); d == to a

Hero of the SU; ¢ =~ artillery piece; f ~= plaiined moruments and memorials;

€ =« tank; h == rlane; i =« Guards mortsr; J -- antitank hedgehogs; k ~- front
1ine as of 5«6 December 1941; 1 «= Volge; m == Shosha; n -« Lama; 0 «- Moskva;
P == Oka; q =« Kalinin; r «= Klin; 8 =« Rogachevo; t «e Dmitrov; u -. Yakhroma;
Vv == Volokolamsk; W == Zelenograd; x -. Kryukovo; y == Istre; z -~ Mozhaysk;
88 == Naro-0ssnovo; ab =« Mosocw; 8¢ -~ Fodol'sk; ad -~ Naro-Fominsk; ae ==
Tarutino; af —- Serpukhov; ag == Orskhovo=Zuyevo; Ah == Shature; ai -- Kashire;
8} ~- Kolomna; ak =~ Tarusa; al - Aleksin; am -- Mordves; an =« Tula; 20 --
Venev; ap <= Zaraysk; &q -~ Serebryanyye Prudy; ar -~ Mikhaylov,

This memorial Yak.3) aircreft, set up This renowned "' stands near the

at the 96th kilometer of the Minsk village of Naro-Osanovo, on a line
Highwy, is dedicated to defenders of where men of Fifth Army blocked the
the Moscow sky. fasoists' path to the capital,

the Mosoow Section of the Union of Architects, and other designing organiza.
tions. Competition partiocipants developed the designs on a public basis.

Twelve designs were submitted in the competition, each of which had
its inherent features, its oreative credo. But there is also a common trend.
This consiasts of restoring, where possible, the fortificetions and command
and observation posts -- in short, all elements of the defense; and to list
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A 152.mm gun-howitzer has been placed The legendary "Katyusha" at the 113th
on a base on the outskirts of Valoko- kilometer of the Leningred Highway,

lamsk, where the Panfilov heroes from which chast! of 185th Rifle Divi.
fought, s;uon moved into the attack in December,
1941,

Monument to men of {3th Battery, 864th A monument to Hero SU Zoys Kosmodem'.
AAA Regiment -- an B5.mma AA gun - yanskays rises on the Minsk Highway
stande at the fork of the Rogachev 5 km from the village of Petrishchevo.
and Lobnye Station roads,
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13 the names not only of the armies, corps, divisions, and regiments which

fought, but also the names of ell the mon, The designs provide far wooded
parks to be laid off along the "line of Glory" where the terrain permits,

¢ and construstion on this territory of memorial wusavms and sreas for holding

various mass activities such as meetings of veterans whec participated in the

battle and relatives of dead heroes. It has besn unanimously proposed to

: erect buildings for rest and for tourists.
Of course, only a jury of public and military figures, historians,
. axpert architeots, soulptors, and artistes will be able to fully svaluate

the merits and deficiencies of the designs. For now, however, we can note
vhat we think are successful propcsals,

The project designed by a group headed by A. A, Savin has in mind

: _ breaking the "Line of Glory" into exhibit zones, in accordance with the

3 aotions of sach ammy, and to erect a central engemble in Moscow. Where the

; "Iine of Glory" orosses railroads, highways, and water routes there will be

’ symbolioc monuments, and obelisks and steles will be placed where the most
fierce engagements tcok place., Along the entire extent of the "Line of Glory"
there would be a system of viowing creas. The central ensemble would include
a monument representing a stylized fragment of the Krsmlin wall with high
relief depicting the combat exploits of partisans and pecple's volunteer corps,
e mein memorial building, mesting ares, Victory Park, and places for the come
bat equipment and weaponry of that time,

The design made by a group headed by P, P. Zinov'yev centers attention
( on a tourist road passing along the line where Soviet forces halted the enemy
' rushing toward Mosocow. Next to this broad (12 meters) conorete route, laid
independently of the existing road network, are steles and architectural-

] sculpturel compositions, The main monument is situated next to Zelenograd.

: At the focus of two wedge-shaped areas are enormous inclined elements direc-
1 ted westward. Their latersl planes end in 100-120 meter pylons. Central
element of the composition 1s the sculpture of a Soviet soldisr symbolizing
the might of cur Armed Forces.

Students A, Guk and R. Knaliulin of the Moscow Architectural Institute
planned to oreate at sites ol particularly stubborn battles, and also in Zele-
nogred and Tuls, individual memorial complexes, with a central engemble
planned near the Minsk Highway where the village of Naro.Osanovo stands. The

’ oxtent of the ensemble is around one kilometer., In this segment are Soldier,

f People's Voluntoer, and Worker squares. Here too is the main square with

! mussum, pantheon, and a sculpture of Nike symbolizing Victory. In the struc-
tare of the "line of Glory" is the idea of s filled earth embankment which
includes a reinforced concrete inclined slemsnt in the form of a gate, sym-

; , boliging impregnability. This elument is also present in other memorial

P , complexes of this project.
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There is a unique project by a group from the architectural.design
workshop of the Moscow Seoction of the Union of Architects, which worked under
the leadership of A, S, Natal'chenko. The authors proposed erecting on the

I 1 PR 441 TR, (77 e e e

19




T B i a R TR Yt R

T LR T IR TR P

"Line of Glory® in placees of decis.ive battles people's memorial mounds,
Thers would be 12 such mounds, all joined by a road of military valor.

The degign submitted by a group from Shop No i2 of the "Mosproyekt.2w
Administration headed by B. N, Tkhor takes as the planned basis of the "Line
of Glory" the front line as of 5-6 December 1941, which is fixed in a green
belt. At the most important points of this beit it is suggested that monue
ments, pantheons, and ccmbat equipment and weapons museums be erected. The
main psrt of the centrel onsemble is a monument arcund 100 meters high con.
sisting of a museum situated at the base of a pantheon with an sternal fiame.
Highspeed elevators will take visitors to the ocbservation platforms. The
composition is crowned by the figure of a soldier-liberator. He bears & sym-
boliec sun, which personifies victory over the dark forces of fascism, The
encemble includes a helipad and vehicle parking srea., A parade ground zone
is set aside on the main square,

Authors of the project developad by a group at the Scientific Research
and Design Institute of Genplan in Moscow under the leadership of V. I, Ivanov
proposed erecting on the then front line memorial markers which are uniform
in their architectursl-artistic expression. A marker in the form of a bayc-
net 25 meters high is set at the intersection of the front line with highways,
railroads, and rivers., The Iront line is broken into twelws sectors, on cach
of which is a monument in honor of the exploit of a partiocular army. The
central ensemble is planned in the vicinity of Lubnya. The basis of the
ensemble composition is the Hill of Immortality, built up from handfuls of
earth from fraternal graves of the Moscow area. The hill iz encircled by a
cirocular wreath with eight pylons. A belt of eternal flame extends along the
upper part cf the ring. Another ensemble element is the Victory Monument,

It consists of a platform 150 meters long with a sculptured frieze depicting
defense of the capital., Betwesn the Hill of Immortality and the Vietory
Monument is a ceremonial ground with stands in the form of steps.

I would like to share with the readers the concept of our group.

In our opiriion, the memorial complex should begin from the Xremlin,
where the State Defense Committee operated during the Great Patrioctic War,
and extend to the west to the 74th kilometer . ‘he location of the village
of Naro-Osanovo, In the vicinity of this village it is prcposed to erect a
central ensemble which, like the entire route beginning from the Kremlin,
will comprise a basic compositional elament of the "line of Glory.” Along
this route, as we know, are placed memorials to the Patriotic War of 1812
and to the past war. They should be joined in a unified complex.

The Kremlin Wall from the side of Red Square should be decorated with
a memorial plaque on the parade of troops on 7 November 1941, On Poklonnaya
Mt. not far from the Triumphal Arch and the panorama of the Battle of Boro-
dino, the project authors suggest placing a monument "The Motherland Beckons"
againat a background of swords directed westwards.

The central ensembl: is a large complex of structures. At the begin-
ning of the ensemble is planned an outer grounds, after which comes an area
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for meetings and parades with, on one side, & monument cslled "Katyusha Vol-
ley" and a fraternal grave of heroes of the Moscow battle. On the east both
arcas are bounded by retaining walls with basreliefs depicting battles and
emumerating all military ob" neniye and H_gg% vhich tock part in
routing the enemy in December . ong the sides of the main steps lead.

. ing to the compositional center are sculpture groups of soldiers of all com-
bat arms and people's avengers of the partisans.
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The center of the ensomble -~ a globe socaring above a green
hillock between three cbelisks.

The center of the ensemble is a pancrama of the battle in the form of
a globe soaring above a green hillock between three obelisks. It not only
- catches the attention, but reveals the mass hercism of the Soviet people.

Two inclined obelisks symbolize the encounter of the forces of our
people and of the fascist hordes. On the obelisks are raised scenes depioct-
ing, on one, the heroic actions of our people, and on the other, the evil
deeds of fasoism. The third obelisk is 170 meters high, and symbolizes Vic.
tory. The soulpture of a mother with a c¢hild in her arms, set in a green
square before the memorial, personifies the continuation and renewal of life
won in the bettles against the foe,

The ensemble designs ars calculated for use of light oconstruction mater-
1als, The 60 meter diameter globe comprises two hemispheres of thin reinforced




oconcrate spherical slabs resting on & rigid boxelike ring. The globe is ocon.
nected with its supporting obelisks by transparent plastic junctions. The
obelisks consist of assembled muitistrut frames covered with reinforced cement
or lightweight aggregote concrete decorative slabs.

The "Katyusha Volley" monument, part of the central
ensemble,

Design of "The Motherland Beckons" on Mt. Poklonnaya.

22




£
F3
E

g O W LT S A ke ALV U e PETORETORTUU rpr B0 Mcmars.. T OGS0 1 AR ! SOOI AT LD )

It is proposed to view the "Line of Glory" across ite full extent
and with its numerous memorial structures and restored combat seotors --
witness of the past war .- from & helicopter, whick will stop at sites
cf the main battles (first priority of construotion), and from a monorail
road (second priority). Memorials constructed at or near junctions with
reilroeds, highweys, and water routes will be accessible for viewing from
these forms of transportation,

As has already been said, all designs provide for restorstion at the
most important places of sectors of the front line of defense with trenches
and complete dugouts, fire points, and wire cbstacles. It is pleasant to
note that loosl military commisseriats and Komsomol organisations have already
started this work. In August of this year ower 35,000 Pioneers and schcol-
children on vacation in the area of the 1941 front line took part in restors.
tion of defensive struotures.

To smbody in artistic works the herolic deed of our people and the
will of the Comsunist Party, who managed to show the whole world in the
wvery first months of the Great Patrioctic War that the Country of Soviets was
invineible is the most honored task of the architects and masters of the
chisel and brush. At the seme time, this is & complex tesk. In this regard
it should be especially noted that all creative groups who took part in the
competition did an snormous amount of preliminary work before submitting
their projects (which took up almost 300 subfremes). They thoroughly studied
the historical research devoted to the battle and investigated in detail the
terrein along the axis which, in the opinion of a particular group, deserved
attention from the viewpoint of construoting there the central ensemble of
the "Line of Glory." Useful meetings were held with military commanders who
were direct participants in the events which took plase in Ontcber-December
1941, Their tales about the battles and engagements helpad the authors in
their sesrch for the artistic form of the memorial. We were given espscislly
groat help, and contimie to receive it, from Twioce Hero SU Army Gen D. D.
Lelyushenko.

Today it is still too early to speak about tke final appearence of
the main memorial souplex and its component parts. One can orly say with
complete confidence that the architects and sculptors, paintors and derdrol-
ogists, engineers and workers are rosdy with their inhersnt enthusiamm to
oreate the "Line of Glory," to oreate it so that it will ecerve to instill in
new generations & spirit of utter devotion to the homeland, to the people,
and to the Communist Party.

[Ficture on next page/
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IL'ICH WORKERS IN DEFENSE OF THE CAPITAL
V. Bogdancvsiiy

Persistont, intensive work went on day and night at the Plant imeni
Viedimir Il'ich. It was preparing "hedgehogs,” which were immediately
taken away and set up on strests and highways leading to Moscow. A large
group of the Il'ioh workers together with those of other Moscow enterprises
::ro'mmng defensive structures sround Moscow. The plant donnad the sol-

or's tunic.

Hundreds of workers were departing for the army, and their near ones
tock their plaoss behind the machine tools. When the brothers A. M. and
D. M., Trebukhin were called up, they were replaced by their sisters, and
after tho head of the family left for the army, the mother of the Trebukhins
also came to the plant. Ye, Konovalova, who saw off a husband and dsughter
to the front, became a machine operator. It was so in a majority of families.

As early as June 1941 plant workers L. Rubinova, N. Kus'mina, T. Belovs,
L, Grishina, L. Posdnyakova, and others appesled to the Muscovites in a let-
tsr. "“Our brothers, fathers, and comredes in work are leaving for the fromt,"
they wrote, "We are seeing them off to a victorious campaign againgt the fas-
c¢ist barbarians... For now, do not leave & single machine tocl for s minute,
nor cease the output of production for a minute.” They called upen their
girlfriends to master men's trades faster. This became & mass movement.

Instsad of reduction gears for the Moscow subway and instead of pumps
and mashine tools, tha plant began to put out defensive producte. In a short
time the production of articles for the front doubled, and then trebled. This
became possible thanks to replanning and recutfitting of shops, mass training
of workers in new specialties, and further increaso in lebor productivity.

A number of shops, including the pattern and pump-machine shops, were reocut.
fitted completely with considerstion for military orders.

The plant's director V. Basarov, Chisf Engineer 5. Moskalenko, Party
committee secretary L. Nikitskiy, and plant committee chairman M. Podkopayev
visited sll the enterprises in Moscow to pick up the equipment needed to
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expand production. The plant made more and more shells for artillery pieces
and rocket launchers. They organiged production of Molotov cocktails for
fighting fasoist tanks,

Ammunition to the front.

The nearer the enemy came to the sacred walls of the capital, the
harder the Il'ich men worked. At the ssme time, they also wero engaged in
military training. The plant organized groups of tank destroyers, machine-
gunners, and riflemen, Military training was headed by rete fixer A. Putan.
kin, Workers and employses who were considered unfit for service in the
renks of the Red Army for reasons of health at that time quickly mastered
wilitary specialties which were new for them. Many later entered the renks
of the Moskvoretskiy Division of people's volunteers, which defended Moscow
on the Maloyaroslavets Axis.

On 10 October 1941 the State Defense Committee passed s decree on
evacuation to the deep rear of a number of Moscow enterprises. They evacu.
ated the equipment of the main shops almost fully at the Il'ich plant, too.
The majority of skilled workers and engineer-technical men went east. By
1 Novembor 1mnss than a fourth of the machine.tool inventory remained at the
plant.

But in spite of this, the small collective successfully carried out
the assigrment. The Battle of Moscow guided all their work. The plant Party
cammittes seoretary wrote in Igve that the entire colleotive was now
imbued with the thought of pr ing the front with as wuch weaponry as possi-
ble. The workers were ready to work and were working as much ss was needed.
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Wiare beforo days were needed to do something, now, it tarned ocut, several
hours were sufficient. The tempo of production grew with each hour.

The Party and Komsomol members labored selflessly. Some of theam,
after completing the work in their sector, hsirsd others. At the Party men-
bers' initiative, the workers adapted training mechine toolas moved to the
shops from a trade school for producing shells. The Komscmol organiser
of one of the shops, Fedotov, working as a troubleshooter, completed his
assignment and algo fulfilled the duties of supervising foreman,

The flow of ammunition expanded with each passing day. "Everything
for the front, evorything for victoryi® The Il'ich men, as did all the Sov-
v iet people, worked under this motto. Ye, Nikiforov, V. Kus'mina, and A,
Kopeyko fulfilled two norms in one shift. Worker V., Kabanov was awarded the
Order of Lenin for exemplary fulfillment of his assigrment. The machine tocl
on which he worked in those menscing days is now on display in one of the
halls of the Central Museum of the USSR Armed Foroes.

Production cemmanders 8. Skorikov, D. Panov, and S, Nevstruysv set up

. multimachine-tool work. D. Senina, A. Sukhinas, T. Tuteyeva, Ye. Baldokhina,
i and P, Kurochkina produced over two norms in serving several mechine tools.
The machine tools which were the responsibility of troubleshootsr B. Beolo-
£ lipetskiy and foremen P, Talykin and S. Zarubin as far as working order goes

_ did not stop for a single hour, The sector of troubleshooter P. Trofimovas,
which included 18 machine tools, overfulfilled the scheduled tasks day in
The I1l'ich men displayed much imagination and rescurcefulness in that

sovere autumn, In order tc supply intermediate products to the sector mami.

faoturing armor-piercing rounds -~ the products had previously come from
Stalingred -- the head of the forge shop A, Chernikov set up their production
x using simple hammers. It is difficult to believe, but that is how it wes.
Subsequently they adjusted the production of cast iron shells. And the
foundry not only of our plant, but of the Plant imeni Voykov, began to provide
intermediate products,

Cast rounds from forro-steel possessed considerable sdvantage in their
inner surface, which, except for cutting of grooves for the detonstor, did
not require mechaniocal processing. But how much work was put ir until the
manmufacture of such shells was adjustedi

-t We also had to change the composition of the molding sand used to
mamufacture the special rods so necessary for cbtaining exact sises of the

3 shell'y inner cavity. Tens of tons of sunflower seed cil could not be pere

r - mitted to be used for its manufacture, Plant rationaliser and old Party
member M. Ximmel!, who worked for long years st our enterprise, suggested a
now composition for the binder. Now we only needed a small amount of cement
and did not require a single drop of sunflower seed oil, We made a test
set of rods, molded the shell, made & oasting, and... drew the new rod ocut
of it with extreme diffioulty.

s opsangy
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In the machining shop.

The rationalizers helped. Under the leadership of foremen Ya, Veselov
and G, Budanovy they developed a special device by which it was possible to
remove the rods quickly., Things went well, The machining sectors, which
wore constantly supplied with intermediate products, began te systematically
overfulfill quotas. It was in the machine shop that turner Aleksandre lesina
worked at that time, having replaced her husband when he left for the front.
Quickly mastering the difficult trade, she attained a high labor productive
ity. The motto "Defenders of Moscow, the Soviet people are with youl" hung
in the shop bay over her machine tool, It was a constant reminder to her
that she, too, was on the forward edge of defense. For her selfless labor
during the war yesrs, lezins was awarded the (Order of Labor Red Banner end
Soviet Union medsls, The labor of Aleksandra Lezina in peacetime was also
noted by the government. In 1971 she was awarded the high title of Hero of
Socialist Labor.

At a Party mesting which took plece on 17 November 1941 the plent
Party members pledged to take maximum advantege of the avallsble plant caps=
oity to increase the ocutput of military produstion, Their word did not
differ from their deed., The plant collective overfulfilled the November
schedule for output of armor.piercing rounds by 40 percent, and of Katyushs
rounds by 20 pereent. The mechanical repair shop, having organized the pro-
duction of mortar rounds and mortsr parts, gave the front the promised gooda.

And when the joyous news came about the failure of Hitler's plan to

encirole and capture Moscow, and about the panicky flight of the enemy, the
Iltich men understced that their work too helped rout the invaders.
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© As during tho past war, Alskeandra Lesina ~- now Hero of Socislist
Lator -« labors selfless)y as before in her native plant,

Qn 14 Decasber 1541, st a general plant mseting devoted to the deeds
of the herolc defeniors of Moscow, the [l'ich personnel wade new sooialist
pledger. The plant collevtive pledged to overfulfil) the Decemubor schedule,
raise labor predustivity in conparison with Novembersis by 20 percent, and
lower the prime coet of artioclos.

Overcoming enormurs difficmulties, the plent worthily fuvlfilled the
December Flan. 2y Jamuary 1942 i% inoreased the cutput of xilitary produots
by more than 193 timis and incrcased its ¢quality irmeasurebly. By Ukete of
the Progidium of the USSR Supreme Suviet of Z0 January 1942, the plant was
swarded the Order of lenin for sexemplary fulfillment of its quotas., Fore.
most production workers als» received governmental swards. This is how highly
the Motherland walued the ocontribution of the Il'ich workers to the rout of
fasuist troops at Moscow.

Thirty ysare have gone by. Veterans of the Great Patriotic War are
working at tho plant sven now. Military pilot S. Zaytsev traded the stick
of his aireraft for & csomwplex balencing machine, Senior techniocian Ye.
Zubtsoee of the section of the chief technologist was a ssarchlight operetor
in the past, In the fighting year of '4i she helped destroy enemy wultures.
The energy of the veterans is not decreasing. The majority of them are fore-
nost produstion workers, and their portraits grace the Honor Plaque.

The young people have come to relieve the generation of Il'ich per-
sonnel, who hywe made their labor and combat contribution to the cause of
victory on fronts of the Great Patriotic War. This worthy replacement is
mltiplying the gloriocus traditions of their fathers. They are working in
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‘ma!: s wa* that they are locked on w.‘lth pr.de by their oldor CONredons «w
tooes, vho tn the threatening days at the end of 1941 defended Mosory. The
oream ¢ the orop this yeai were awarded the Order of the Ostober Revolution,
Among them were netal oruftsman K. Sakharov, shor foreman M., Butylkin,
grinder V, z«mn and xatal oraftemen N. Kusmenkov and S, Penkin,

As before, production is being improved by the afforts of 1mmton
Bverything that is new and advanoed is being introduced st the plant. Quits
recently, in answer to the CPSU CC Deovws "On Further Improvement in Organi-
sation of Soolalist Compstition," a trede group of toolmakers turned to their
labor comredes with an appesl to begin a competition under ihe motto: "iings
%o the newl® The toolmakers reviewed the pledges made in henor of the Shth
: L~universary of the Great Ootcber and worked out an imsginative plan, It pro-
vided for the introduction at each work ares of the most retional equipment
¢ . whdch is demonstreated in pavilions of the Exhibition of Achievements of
© the Neticmal Boonuey (VDNKh).

Togother with the technolcgists, the workers have already outfitted
their sector with the latest pneumatioc tools. Models of these tools were
. digplaysd at the exhibition. Lumbers of the trade group themselves are work-
ing on v ioas new things. In recent years they have introduced into pro-
duction arocnd 500 of their suggestions. The most interesting of them are
being shown at VDiKh SSSR.

The ntrodustion of forew-st experience of innovators at each werk
ares will, coaordﬁ.ng to preliminsry estimates, pemit the sector to camplete
the ennual plan & month earlier thar schedule. Each of the competition par.
tioipzats will reduce labor oxpenditures by 100 norm~hours and as a result
will put cut much additionsl tool:, which are so necessary to the plant for
further incresss in the output of prodwta with the tredemark ZVI /Elektro-
mokhanicheskly gevod imend Viadinire Il'icha; Electromechanioal Plant imeni
Vladimir ?1'10‘/ .




ML s s e

STANDARDS AND QUALXTY
V. Boytsov, Chairman, State Committee for Standards, USSR Council of Ministers

"Incresse the scientific-technological level
of standards and their role in improving the
quality of products,”

from 24th CPSU Congress Directives

Considering its highest duty to be concern for the welfare of the Sov-
iet citizen, cur leninist Party at the 2ith Congress determined the main task
of the ninth five.year plan to be ensuring a considerable rise in the material
and cultural standard of living of the people on the basis of high retes of
development of soolalist production, an inorease in its effectivensss, , soi-
entifioc-technological progress, and acoeleretion of the growth of libor produc.

tivity.

The heightened demands placed on standards are called upon to aid in
the successful accomplishment of this tesk. Congress direotives provided for
reneving axisting standards and technical conditions, providing for the
replacement of obsolete indicators and timely reflection of demands of the
nstional economy, which guarantee a high technical standard and quality of

products,

Our country's experience in industrial development shows that standard-
: ization is among the most effective means for accelerating technological prog-
! ress. This is understandable, since the quality of products depends primarily
. on the degree to which reaw materials, supplies, half-finished products, and
sets of articles correspond to demands of the standards. The principle
acacepted in our country of complex standardisation, which provides for simul.
. tanecus inoreass in quality both of raw materials and of ready products, per-
uites control of quality beginning with the firet stages of produotion.

_‘ Thus, to reise the quality of electrical transformers, among the 3
standards there are those for transformer steel, insulation, and oil. The
i same can be osid for slectric welding equipment., Not only welding trans-
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formers and aggregates have been standardized, but also the materials nesded
for their manufacture and devices for welding work. Standards have also
been confirmed which define the demands on quality of welding joints and
methods for their testing.

In the new five-year period the examined principle of standsidication
is receiving ever wider application.

In the "USSR Standards" Pavilion at the VDNKh., Model 16B25P
screw-cutting lathe, manufactured with observance of modern
demands of technical design.

Technological progress of industrial production will be greatly facil-
itated by development of long-term standards. These standards are made to
{ include such quality indicators which can be attained by industry in certain
time segments.

A variety of the long-term standard is the stepped standard, An exam-
ple could be the standard developed in this country for condensers to inorsase
the capacity of electrical installations., It provides for the cutput of three
series of these articles. Each subsequent series diffars from the previous
one by mors improved design and in its technical characteristics,

The standard for copper ingots used by the electrotechnical industry
is no less convincing an example. As early as 1960 it was established that
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& number of indicators of coppar ingots should and could be improved in o
6«7 year period. The planned leveli was in fact reached in 1967, At present
these ingots exceed similar internationel models in level of quality. By
1973 it is planned to inorease their quality even more.

Long-term and stepped standards will improve .he technical paremeters
of articles eof industry. However the time has come to switch to use of lead.
ing standards developed on the basis of predictions of developmental tenden.
cies of sclence, technology, economics, and labor organization. The first
results already obtained by individual branches of industry are convinoing
in that standardization based on scientific predictions will lead to further
inocrease in quality and technological indicators of a number of articles.

Let us take the production of instrumentc. Now the lify of a system
of compatible EVM [elektronnaya vychislitel'naya mashins; elecironic compnter/
is calculated as six years. By 1975 it will reach ten years. Their spesd
will increase from ons to three million operations in a second. Mean cycles
between failures of keyboard computers will inecresse from R0 to 1,000 hoars.
In the five.ysar period it is pianned to develop 190 new G(8Ts, 96, J8Ts, and
around 3,000 technical spscifications in instrument.making.

The quality indicators of individual types of products whichk will be
sttained by the end of the five.year period in the electronics industry will
sllcw radicelectronics to rise to e naw lovel, While today tho integral cir-
cuits of articles of mass producticn have mean.cycles-between~failures of 5,000
to 8,000 hours, by 1975 this will equal 10,000 hours. This ssmo indicator
for receiving amplifier tubes and picture tubes for color television will
increase twofold. The mean-cycles=between-failures of semiconductor instru-
ments used in cclor telsvision will inorease from 8,000 to 10,000 hours. In
this branch of induatry it is planned to develop and place into operation
before tae end of the five-year plan over 800 GCST ﬁmdurstvonnyy obshche=
soyuzryy standart; All-Upion Stcate Standard/ end 08T [Gbshchesoyusnyy stan-
dart; All-Union Standard/.

An eoffective form of influence of standardization on quality of products
is the introduction in our country of a system of State certification of par-
ticular articles by & "Mark of Quality." It is very apropos that specisl
standards are developed and sppreved on products marked in this way. The
indicators involved correspond to those of the best foreign models, wnd in
a mumber of cases exceed them, It is planned here that with time conditions
will be ereated for putting out products with high quality indicators not
only in individual enterprises, but in the entire branch. It is quite obvia.
ous that such standards, being branch standards for quaiity of products, cone
siderably stimulate tevhnological progress.

Among the most important measures ensuring further develcpment of stan.
dardigation is the introduction of a number of general state systems of stan-
durds such as the Uniform System of Design Documentation (¥SKD), introduced
as of 1 January 1971. It replaced 26 methods of formulating design dorumens
tation which were not related and which complicated the transfer of production
of articles from one senterprise to another,
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The YeSKD has established & uniform procedure for organization of
planning, thanks to which the cycle of design work has been considersbly
shortened and amount of work required has been reduced. According ‘to pre-
liminary calculations, this system will make it possible to increase the
labor productivity of designers by 20-25 percent. It creates the basis
for mechanization of design work and for broad application of electronic
eomputers in design buresus and industrial enterprises.

Of no less significance is the introduction of the Uniform System
of Teshnological Preparation of Producticn (YsSTPP). It establishes a
firm procedure in developing technoclogicai documentation, introduces funds-
mentsl changes in the principles and methods of production organizatior, and
permits outting production times in half and reducing 1$.2 times the cost of
preparation. This will undoubtedly sharply insrease the working efficiency
of indusirial enterprises.

Typification of technologicsal processes in industry at the end of the
oighth five-year plan comprised 10.15 percent. In the current five-year per~
iod it should be taken appreximstely %o 60.70 perecsnt. This means that the
cycle and laboriocusness of tachnologi 1l developments will be reduced by
mors than a third., The quality and le sl of technology of series production
will rise. With the introduction of YesIPP the use of standard rigging will

expand,

Renewul of machines and instruments put out tskes place rather quickly
at present. Articles, as a mle, are in series production around two and a
half years. Under these conditions technological rigging becomes obsolete
before it wears out. At the same time the time for beginning output of new
articles is determined by the time needed for planning and for outfitting
production. Standardizstion of technological equipment has become one of the
current tasks, Now standard equipment ir industry already comprises approxe
imately 15 percent. As calculations show, its increase to 70-80 percent will
allow reduction of the overall labor consumptior and times for manufacturing
oquipment by more than two times, which will permit a considersble expansion
of the scale of mechanigation and automation of production.

In fulfilling the decisions of the 24th CPSU Congress, the State Com-
mittee of Standards together with ministries and depsrtments, scientists and
designers, is preparing and approving many new progressive standards. An
effective supervision over their adoption and observance will permit a sharp
rise in quality of all industrial products, and will be a substantial contri.
bution toward resolving the main task of the ninth five-year plan,

Realizstion of the measures outlined by the Communist Party and Soviet
Govermment for exparding and improving work in ths field of standardirzation
will reise it to a higher level, will represent a considerable contribution
to further development of scientific-technological progress, and will inorsase
reliasbility and life of native technology.
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In the article "Graphic Instruction,”" published in No 7 for 197, en
important question is raised on improvement in instruotions and ways to
inorease the effeciivensss of operator training, as noted in his letter to
%“he editors by Deputy Commander.in.Chief of National Air Defense Forces Lt
Gen N. Grishkov. Swiftness and correctness of actions in the practical work
of operators depends not only on tho state of training of crews, but on the
quality of instruction manuals. It is very important, he writes, that rules
snd instructions reflecting the schedulod actions of an operator are suffi.
cinntly expressivs and ensure rapid receipt of acourate and brief information.

Such demands are met by the rules or instruction booklets which sone
tain individual oommands represented by symbols. They make it possgible to
quickly grasp the entire sequence of astiona. Graphic deplotion of results
make it possible to reduce the probability of errors. All this is a great
plus for symbolical reprersentation of commands,

These kinde of rules and instructions can be sucsessfully used whers
v thore is a precise saquence of actions connected with a process, the begine
E ning and end of which are strictly determined in time (for example, switching
< on an apparatus, controlling its funotioning). It is well to think about
duplicating ordinary instructions which are hung at the operators' working
ereas with uniform and easily memoriced symbols. ii

It is desirable, Lt Gon Awvn N. Grishkov notes in conclusion, that
as many people as possible become famiiiar with the article "Grsphic Instruce
tion" who are involved 1a training operators and organiging their work.
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INCREASING LABOR EFFECTIVENESS ‘
Engr-Lt Col V. Murashev and Engr-Capt F. Korobeynikov

The 24th CPSU Congresas sat before workers of industry concrete tasks
of inereasing labor effectiveness and making fuller use of internal economic
veserves,

A1l this also fully relates to military repair organs, for maximum
utilizetion of production capacities not only facilitates economy measures
and increases in labor effeciiveness, but also reduces the *ime which ocombat
esquipment remains in repair,

Inasmuch as one of the ways to increass the effectiveness of repair
work is the adoption of working are:s which meet the demands of scientific
organization of laobr, the servicemen, workers, and employees of our enter-
prise have actively joined in a competition announced by editors of the
Journal W%. by the inventions division of the USSR Min.
istry of Deferise, by the Presidium of the VOIR [Vsuoyuznoyw obshchestvo
izobretateley i retsionalizatorov; All-Union Society of Inventors and Ration-

alizers/ Centrsl Council, and by the directors of the Exhibit of Achievements
of the USSR National Economy.

We have already adopted several typs. of working areas created accord-
ing to models reccmmended by the journal. These modelz were subjected to
certain constructive changes in conformity with the conditions at the cnter-
prise,

For example, the locksmith work area consistc of a bench with drawers
and a rotating chair. On top of the desk is a detachable screen made of
sheets, the light of which is chosen depending on the degree of illumination.
It haer ball.type clamps for holding drawings. The drawers have special com-
partments for tools. The bench hag four outlets, which allows use of elec-
tronic tools, PFor convenience tho cutlets are covered with a swiveled sec.
tor covar having & spring stop. In addition, a special 220 and 36 wolt
converter is provided, On the lef't ur the bonoh is mounted a textolite
table and on the right is a cabinet with stop. The necessary writing and
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drawing work can be done on the tuble. The cabinet is designed for storing
drewings and other documents. The bench is equipped with a detachable

rest which allows working on long items. The dssk top has local illuminge
tion (daylight lamp). FNow the necessary tools ard drewings can be conven.
iently stored and the worker makes nc extra movements.

Rationslisers V. Lisyunin, an employee of the Soviet Aray, and Pwt
N. Kusnoteov altered the work position fur the welder (see sketoh). It is
a desk 1250x%450 mm, a portable rotating chair, and a cabinet. The height
of desk and chair san be changed depending on the size of the worker. The
desk has individusl exhaust ventilation to draw off gas and air. In
addition, it is equipped with 7wo drewers for storage of eleotrodes, tools,
and devices needod in welding.

The cabinet size is 1250x810x585 mm, It is all-metsal welded con-
struction with two doors which can be locked and twec catches. To one of
the doors are secured two boxes made of sheet steel, and to the other are
welded 1little shelves. The boxes hold cdocuments, as well as small parts for
the cutting torch, while tae shelves :suld small torches. Within the cabinet
are installed six metal drawers for electrodes, toois and welding accessories.
Ther¢ is also a shelf for large tools and dsvices, as well as four brackets:
twv that aro shaped so that cable can be wound, and two others on which the
welder's goggles are hung. A spare parts kit is contained in the cebinet.

A movable table hss been made for the preservation mechanic ﬁhur'
po konnmtlig + Its frame is welded from 20 mm pipes, and three shelves
are made of sheet steel. On the right and left sides of the desk have been
welded boxes also made of shest steel, which are for holding the container
of liquid and brushes. Tools and devices are placed on the desk top.

The work position for the repair mechanic for electrical messuring
instruments and antometic equipment was designed by Capt B. Tikhomirov,
It has two parellel desks two meters apar:, a cabinet, and a one-pedestal
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desk., Tho desks are metel and the tops are covered with viniplast sheets.
On one of them, where three work positions are provided, is placed the
apparatis for checking and repairing electric measuring instruments which
operate on ac or de. In the desk at each work position there 1s s drawer
with compartments for tools and devices used by the individual. The front
panel of this desk has three installed intermediate sockets, each with five
plugs, for hocking up to 220 volts ac. There are two more intermediste
sockets on the table to make it convenient to conduct a technical inspec.
tion and repsir slectric measuring instruments., The other desk holds ooila
winding machines and various devices for cutting glass, tightening tension
mexbers, pressing cores, and repairing frames of electric measuring instri-
ments. In addition, the cabinet of the desk has a unit installed for mag-
neticing with alternating surrent the magnets which are part of the slectro-
magnetic system of electric measuring instruments. The one-pedestal desk

1s equipped with drawers for group tools and the sppropriate repair documents.

Rationalizers have also cutfitted a turner's work position in conformity
with our conditions. It consists of a welded revolving cabinet made of angle
iron and shee® stesl, a movable rack, and a container for collecting waste.

The cabinets have been made for one and two work positions, They differ in
that the cabinet for two work positions is separated by a vertical divider
into two parts, each of which is covered by two doors with a hasp and two
catches, Within each cabinet are installed two large and four small drawers
and seven open containers designed for storing necsessary tools, accessories,
devices, and intermediate articles. The movable rack, which is of pipe con-
struction and has several shelves, contains intermediate products and fine

ished articles,

In addition to the work positions recommended in the journal, our
enterprise has created and adopted equipment providing for & high labor
offectiveness of specialists and other trades. For example, the work posi-
tion at which load testing of specisl aggregatas is porformed is set up on
an open concrete slab, It has a rotating boom and electric hoist, whioh
permits loads welghing up to 500 kg to be lifted up to 10 meters. On a
movable table is a set of tools and tackle.

The new work position set for the harness-maker includes two large
movable tables covered with bakelized veneer and a hoist by which heavy
covers are lifted and moved. This considerably reduces heavy manual labor.

The designer of this work position was Engr-Maj A. Gubskcv,

With the adoption of work positions meeting demands of scientific
organication ef labor, we were wble to better organize work, lay out tools,
devices, and matsrials more rationally, preclude nonproductive movements,
observe sanitary norms, and raise labor culture,
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WE IMPROVE WORK POSITIONS
Engr=Lt Col E. Slyusar! and Soviet Arxy Employee A. Popkov

Our enterprise, which in 1970 was awarded the title "Enterprise of
High Culture of Labor Production and Organisation," has given great stten-
tion to the question of improving work positions. This work is constently
in the field of vision of the souncil for scientific organization of lsbor,
ﬁo technical and design departments, the inventions commission, sand the VOIR
sesoyuznoye cbshohestvo isobreteteley i ratsionalisatorov; All.Union Soei-
oty of Inventors and Rationalizers/ council.

The competition for adoption of the most rational outfitting of work
positions announced by the sditors of MHW. the inventions
department of the USSR Ministry of Defense, the entral Council, and
the directors of USSR VDNKh /[Vystavka dostizheniy narodnogo khosyaystva SSSR;

Exhibition of Achievements the USSR National Eccnomy/ has helped concretize
our search.

The enterprise set up a competition commission which developed a plan
for adopting the retional outfitting of work positions., Competition condi-
tions snd the appeal of the inventions commission and VOIR Council to the
rationalicers and personnel to take part in the competition were put up in
all dele. and brought to the attention of all personnel through
representatives inventive and retionaliting work.

First the commission selected the eoquipment for the work positions to
be subwitted for competition. Comparing the work positions recosmended by
the journal and developed by us, it chose equipment which answered most
fully the production conditions. Test models were prepared and set up in
shops and departmsents for compreohensive check. This permitted exposure of
deficiencies and elimination of them with the final outfitting of work posi.
tions,

We have presently adopted the equipment for work positions of Iitter,
turner, milling machine operator, redic assombler, velder, and tracer. For
example, the fitter's work position (Fig. 1) consists of a bench with drawers
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containers for varicus purposes, & platform adjustable in height by its

legs, and a rotating chalr., The work position of the machine tool opere-
tor (turner, milling machine operator, planer) consists of a cabinet and

two special stands for intermediate products, and the machine tool equip-
ment and accessories. The radio ussembler's work position (Mg. 2) is a
special bench with unified power unit and control unit. The work pesition
for a gas=elsotric welder is equipped withk a aspecial table, rotating chairs, .
4rd intake-exhaust ventilation. Placement of tools in drawers is shown in

Figure 3,

The enterprise group pledged to cutfit at least 60 persent of the

work positions with equipment meeting the demands of scientific organizetion
of labor by 1 December 1971, This will permit a considerable inarease in
the eoffectiveness of our work, It will reise labor produstivity and improve

the production culture and quality of products.
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SUGGESTED BY RATTONALIZERS

from
Sieble-copt:

Lt Col N, Tamanov Reprod

Having entered in the competition announced in Tekhnika i vooruzheniye,
our rationalizers develcped & convenient radio expert's work position., It
eonsists of two cabinets and a cart. The frame of the cabinets is welded
engle iron 30x30x4, covered on the sides and rear by sheet steel 0.8 mm thick.
The table tops are covered by dureiuminum sheet 1.5 mm thick. A three-whesl
cart (5) is secured betwesen the cabinets, which are placed at an angle to
cach other, with mechaninul clampas (4). On the cart is mounted a rotatiing
holder (8) for securing the unit to be repaired in the necessary position,
or the cart mey hold any other equipment required, The left cabinet (3) has
& drawer (2) instailed which holds documentation, and it has a power unit
panel (i). The right ocebinet (9) nau drawers (10) for tools and small parts.

Rod (7) can be used to affix ‘he rotating holder of a local lamp (6),
disgramy of the article under repair, or a fan,
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TANK POWER PIANTS
Engr-Maj A, Yepikhin
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Such very important combat qualities of a tank as its mobility and
cross~country ability are affected by the maximum and average

it is capable of developirg while moving along verious roads or
and also by the distance it can travel on one tank of fuel. Therefore,

oign specialists devoted most attention to oreation of an engine which would
have such great power, minimum sise and weight, and which could conveniently
be arranged in the tenk’sengine compartment. They also strived to ensure

that it would turn over essily and reliasbly undsr any temperature conditions
without special preparation, and that it would operate in any olimatio

belt and under water. Thanks to development of industrial produstion, part

of these demands were met. However the appesrence of atemic weapons required,
on the one hamd, a still greater reduction in vulnerability and on the other,
an increase in mobllity of tanks, which again forced a search for ways to ine
crease the power and reliability of power plants.

Statements can be encount red to the effect that inorsasing the reli.
] ability and reserve of motor ruscurces and ensuring high maintalnability of
1 the engine with minimum expenditure of tims for servicing is a task whioch is
g : completely possible to accomplish if a unique design is oreated. However
E it is beliaved that it could hardly be suiteble for mass cr large-series
production. Therefore at present designers are taking advantage of the latest
achievements of science and technology and, taking into account the Aruy's
rigid requirements, are improving diesel ongines and developing mulitifuel,
gas-turbine, and rotary engines. It chould be noted that the main content
of all searches, at least for the time period in question, is a drive to
sherply increase the power characteristios and decresse the site of power

plants.

The diesel engine took over a firm place in the power plant of tanks
ard armored personnel carriers. This was caused by its high sfficiency and
raliability end by the faoct that it operates on a cheap and relatively safe i
we fron & fire standpoint .= fusl. Ali this together goes to fulfill the ;
demands placed on tanks, But the dissel contimmes to improwve.
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A tank's speed depends on its ovorall power. It is this which people
plan to incresase by 2.2¢ times without changing the sise of the power plant.

There are also continued improvesents in arrangeswnt of V-model
engines and inoreasss in ths rigidity of their structures. This is not by
chance, since by choesing the optimum angle ¢f flare betwsen oylinder blocks
we ashieve the required ratio of engine height to width and the most retional
placemant of auxiliary equipment betwsen the Liccks which permits convenient
access to them from above. The advantages of sush a schsme inoclude, in part,
the simple accomplishment of air cooling of the aylinders.

A tank power plant with aiy cociing, with powor of engines being the
same, usuAlly has & smaller sise and weight than one with liquid oooling.
This is caused by the absence of rediators and prossure tenits. Less air is
used to take the heat avay from the ongioe than in cooling the radiators of
& liquid cooling systam. BEngines with air cooling require smaller fans and
less powsr expended to drive them. In addition, liguid eooling systems are
filled with special artifrecss. However, additional containers are needed
for storing such liguids, and thc systems filled with them mist be frequently
inspected and raintained.

The overall power 1s propossd to be inoreased by a high boosting, by
increasing the superchurging, and by using a number of other design decisions.
It is being attsmpted to bocst the engine by consideradbly increasing the aver-
age effective pressure.

Boosting involving an inoressed rpm leads to great vechnical difficul.
ties. The average sreed of the pistorn inoresses in proportion to the inorease
in revolutions of the orenkshaft. The stroke of the picton is decreased in
order to avoid this sxcessive increate (over 13 m/sec). Changes are being
nade to the design of the piston itself to limit high loads <« new elements
are being mounted which permit automatic adjustment of the degree of compres-
sion.

Tke specialists' efforts are being directoad also toward increasing the
fuel efficiency of tank diesel engines. 4 perspactive solution in this direc.
tion is oconsidered 2o be the use of supercharging from the centrifugal come
precsors.

Individusl assemblies of divsel engines are being modernizged for the
purpese of inoreasing their reliability. The United States has manufsctured
a diesel in which each oylinder has its own head with four valves. Pistons
ere wade of s light alloy. They are cooled by streams of oil. To make
starting easy in low tempereatures, glow plugs are placed in precombustion
chambers, There is & one-plece housing in uther verrions of an air-cooled
engine. Alurminum ocoeoling ribs are placed on the outsr surface of cylinders
mede of high alloy steel.

The oonoclusion was reached after numerous investigations that it is
possible to reduce the size of tank engines only bty miniaturieing sach ele.
ment of the engine itself and its sssemblies as well.
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In oreating foreign multifuel engines, the designers went in various
directions. Thus, the basis of operation of a multifuel sngine created on
the base of an ordinary diesel is the principle of hypercyclic combustion
of fuel, In this engine the admission port leading to ths valve has a shape
vhich causes the air to eddy on entering. The fuel first hits the walls of
the internal piston combustion chamber and forms a film on them, Around five
perecant of the liquid fuel mixes direotly with the air in the fors of small
droplets, i.0,, self-ignition is set up in the zame way as in an ordinary
diesel sngine. During the next phase the formation of an eddy is maintained
by the contirmuing injection of fusel and by its combustion. There is an
intensive evaperation of the fuel film, but inasmuch as not all the fuel
burns, but only the part which evaporates on the chamber walls, the com-
bustion process takes place evanly, without a sharp increase in pressure

and with high thermal efficiency.

Changes were made in the design of the combustion chambers, as well
49 in other assembliss and units of the engine, so as to ensure complete
combustion of the various liquid fuels with & different ignition temperature.
For exemple, on the fuel pump an adjustalle control rack stop was mounted,
and the pressure created by the operating pump was increased. This was done
in the hope of precluding the possibility of formation of vapors in the
inteke cavity of the high-pressure pump and improving the filling of the
volume above the plunger. Taking into account that the density of light
fuels is low, the pumping system is made to be continmuous and with special
seals and vents to prevent gasoline from getting into the oil.

Such requirements rlased on the engines of combat vehicles such as
qQuick starting in low temperatures led to the nesed to install torch preheaters
for the intake manifold which switch on when the engine is turned over and
which operate until the engine warms up.

Diagram of & .orch preheater of the intake manifold for the
1D8.465 engine, Fuel cleaned by filter (3) is delivered by
pump (4) and goes through & special valve (11) along pipe
(1) to nostle (9), mounted in the intake manifold (2)., The
fuel is ignited by spark plug (8), connected with induation
ooil (7). Surplus fuel goes through line (10) to the fuel
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Operation of the prehsating system is corrected electrically:
coil (7) and the pump sensor are placed in & coemon electrical
circuit through ccamon "mass" clamp (5) and plug (5). Excess
fuel from the noszle goes along the discharge port into the
‘piston cavity (12) and, pushing beck the spring, flows into
the tank. The nozele intske valve and discharge valve open
simultaneously under the effect of pressure created by a force

pump.

During the process of testing the preheater, the quantity of
fuel was determined whioch must be injected into the manifold
to ensure maximum heating of the sir. In addition, it was
established that the time for preheating a multifusl ongine
in the starting period is considerably reduced.

As before, much attention is being given to compensators which regu.
late the position of the control rack in the fuel pump depending on the den-
sity of the fuel, With zero pressure there is a maximum delivery of fuel
and the engine starts easily. A% low and high rpm, when there is a need for
a different degree of compensation, the position of the control rack is core
rected by the profile of the cotter cornnected with the fuel pump centrol rack.

Based on the exporience of use of multifuel engines, specialists
arrived at the conclusion that individual design elements needed additional
work. Thus, they made a special port in the piston to cool its bottom, 0il
under a certain pressure is delivered through the port. Oil-cooling of the
piston, in addition, facilitetes an even and gradual evapcration of the fuel
and prevents its thermal decomposition and premature oxidaiion.

Fuel delivery system perts are also beirg modernized. The high.pressure
pump, for example, is supplied with an injection advance coupling /mufta ocpe-
rezheniya vpryska/. By changing the angle of the pump shaft in relation to
the control, it sets the initial angle of injection advance. The sealing
surfaces of the nczzles are being made conical. The director needle of the
injector spray tip is placed in a zone removed from the combustion chamber,
vhich prevents gum formation on the riozzle part.

The gas-turbine engine is a new type of internsl combustion engine.
It consists of a gas turbine, compressor, combustion chamber, and preheater
(regenerator). The compressor takes in air from the atmosphere and compresses
it. Passing through the preheater, vhere the compressed air is additiomally
heated by hot gases discharged from the turbine, it entsrs the combustion
chasber. Liquid fuel is also delivered here through the nozzle by a pump.
The gases forming as a result of fuel combustion are directed into the tur.
bine norzles, and then against the blades of a rotor, and the kinetic energy
of the products of combustion is converted into mechanical energy. Due to
the abgence of reciprocally moving masses, the bearings do not experience
shoock pressures. This permits the engine to operate at high rpm. It means
that the designers have the opportunity to create tank engines with high
overall power which exceeds by several times the overall power of contemporary
tank diesel engines.

46




T R O pm—
ueamenu
., e %, | aasomy_&uyﬂo/e
1vapdropat ousens- | 0oHoda - “ahyxBansneie |mpexdassHoe

3 i{ﬁfg@ e | ppume | T09% P

S

S

1 '\

<} ‘g

$ a0 3

] g
¥ ¥ “_ S
tu E 2060
) g : 3

X S &
ey 3 0 g

= =3

g §~ E 0 8
- o = E
S S

KEY: & -~ piston engines; b «. carburetor; ¢ . diesel; d -
gas-turbine engines; e ~- one.shaft; f ~- twowshaft; g --
three~shaft; h . better-worse (compared to carburetor type);
! == relative units.

The relative efficiency of GTD [zasoturbinnyy dvigatel!; gesturbine
L 1n§7 shown against the various schemes of carburetor and diesel engines,
.:3 also other cheracteristics: a -~ cost of production; b «. weight; v -~
specilic expenditure of fuel; g ~- engine braiing efficiency; d -. response,

These data show that as the GTD develops and their schemes become
more complex, the specific fuel expenditure decreases. In the latast models
of the engines it has practically reached the level of carburetor models,
but gives way to diesel. The weight and cost of the GTD increased at the
same time, Nevertheless it is belived that, in spite of a higher production
cost and less efficiency, the overall expenditures for the eniire period of
operation of tanks using GTD could be no higher, snd for transport vehicles
could even be lower, than for vehicles with piston engines. The overall
efficiency of multishaft GTD installed in combat vehicles is also ensured by
the fact that under combat conditions 40 percent of the time the engine will
be operating on no load, 40 percent on partial losd, and only 20 percent with
full load, By making the design of gas-turbine engines with sultiple shafts
more complex, they successfully insreased the responss and provided engine
braking by mechanically connecting twu steps of the compressor with the out-
put shaft.

Gas-turbine engines are attracting the attention of foreign designers
also because they start essily in low tempsratures without preliminary pre.
heating and do not require a long warm-up. Tn just & few minutes they are
ready to take any loid., This is of great importance for a tank.
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In modifying gasturbine enginee, the specialisis found a number of
essential deficiencies in them -~ low efficiency, high specific fusl expen-
diture. In addition, the high inertia of rotating masses limit the oppor-
tunity for using the engine for braking. This, as we kiow, considerebly
complicates driving., By muking the designs more complex, these deficiencies
were partially eliminated. Thus, to incresse ths ef{icliency of the gace
turbine engine, there has besn an increase in temperature of gases before
reaching the turbine, and special heat exchangers have been installed which
have a high degres of regeneration.

In order to raise the temperature of gases it is nocwssary either to
gain a sufficiently efficisnt cooling of the turbine blades .- which is hard
to do because of their small size -- or create & new and more heat.resistant
material for the blades. For now there no reassuring results in the resolu-
tion of these problems. As regards the highly effectivo heat exchangers,
they are already being installed in &ll transport-.type engirss.

The most promising type is conaidered the rotating heat exchanger with
matrices of synthetic material. The sections of these matrices are heated
to 60 degrees Centigrsde. The honeycomb structure of glassceramic provides
for a small heat expansion factor. It should be noted that the seals are th~
weak elements of rotating heat exchangers cf all types.

In analyzing the designs of gasturbine engines, specialists came to the
conclusion that their indicators could be improved cornsidersbly by introducing
new materials, Thus they believe that metals must give way in the designs
of heat exchangers to ceramics or other heat.resistant materials with a small
heat expansion factor, They are also striving to use cerumic materigl in the
seals which are an important design element of rotating heat exchangers. To
ensure a constant clesarance and creation of more favorable conditions for
the operation of sealing devices, the part of the heat exchanger stator con-
nected with the rotor is made from analogous ceramic material. In addition,
steps are taxen directed toward reducing deformation of other stator elements,
which they are subjected to under the effect of temperature and mechanical
loeds.

In the opinion of the sprocialists, the designs of seal plate springs
meet practically all ths demands, “Sut they are too costly due to the complex
production technology. They were not succossful in replacing them with less
ccotly hollow spring ssals of various profiles, inasmuch as they were less
elastic, Therelore they Lelieve that the use of a bellows type seal might
be a sompromise sclution with large changes in the size of the space being
59.1’0' .

Much work is being done to seek methods of cooling sealing devices.
The idea of cooling them with a working liquid delivered from the driving
hydromotor is considered promising. Tnis problem became pressing in cone
nection with the appearance of liquids permitting heating to 500 degrees
Centigrade., Thay Gcre trying to cool the rot ~d stetor surfaces which
come in oontact with 1t by means cf air del’ by the main compressor,
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A pressure head is used for reliable operation of the sealing devices and

for reduction of the wear and thickness of the oxide coating of metal surfaces.
However, the problsm of a seal with a suffiocient 1life has not been completely
solved. Regearch in this direction continues.

No less attention is being given to developing reliable mechanisms
ensuring stable eneration of the drives of heat exchange rotors,

Work to orsate a gas-turbine engine for & tank is going on intensively.
We know of the plans for an engine with a relatively low unit expenditure of
fuel, achieved thanks to an increase in efficiency of compressors and tur-
bines, and alsc by & reduction in loss of air pressure in the gas-air traot.
Attompts are being made to uss some models of gas-turbine engines in tanks
as suxiliary power plants.

The diagram shows the scheme of rotary smltibank multifuel
engines which can be used as tank power plants. In the
two=stage engine (a) rotor (i) of the first stage (low pres-
sure) is connected by gear and pinion with small rotor (2)

of the second stage (high pressure). Therefore, they rotate
with identical spead in one direction with phase shift of

180 degrees. Ailr coming from the inlet port (6) into the
low=pressure cavity is compresssd and sent under pressure
into the high pressure cavity, whers fuel nozele :3) injeots
portion of fuel into the compressed hot air. The working
mixture ignites, and expanding gases force the small rotor

to turn, The power stroke of the small rotor continues until
its face opens exhaust port (4). The compressed gases go
along this channel into the first stage (from the back side
of the rotor) and transfer accumlated energy to the rotor,
This hsppens until the rotor face opens the exhaust hole (5),
after which the spent gases are discharged into the atmosrhere.

Several sections of the two-bank engine can be assembled into
one unit. As shown, two connected sections provide sufficient
power, and their volume is 30 percent less that that of a
contemporary diesel engine,
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In two-stage engine (b) with two low-pressure rotors and cne
high-pressure rotor, the operating principle is different.
From the pressure stage cavity (1) the rotor sends air into
high-pressure cavity (2). After passing through it, the air
transmits stored up energy to the rotor situated in the low
pressure chamber (3), after which is is discharged into the
atmosphere.

Beginning in 1958 the attention of foreign specialists was directed to
rotary engines. In comparison with piston engines, they possess a nuuber of
advantages: their power per liter of displacement is two to three times
greater, overall power is three to four times greater, and specific weight
ie 14.2 times less. An even broader possibility sppears in the construction
of power banks with 85.90 percent unitized parts,

Many firms have produced several test models in metal. The most
promising one was a rotary engine with & single-~value movement of the rotor
at constant angular speed end with fixed sealing elements -- the so-called
"Wankel engine." But inasmuch as it is designed for gasoline, which has
not been used for a long time as fuel for tank power plants, test and design
work 1s going on in order to ensure its reliable operation with different
fuels and fuel mixtures. In addition, attempts are being made to increase
the peripheral speed of the rotor, find the most favorable shepe of combus-
tion chamber, and reduce the perimeter of the seals. There are attempts to
increase the degrce of compression. This has been achieved to some degree,
but by complicating the engine's design ~. the combustion chambers are placed
one atop the other. The rotors ~- rotating pistons -- are of different dlia-
meters, The lower, large rotor works as a compressor and decompressor of the
mein combustion chamber., The small rotor is placed in this chamber. The
test model of an engine with such a design gave encouragirg results. However,
in spite of tihe broad front of soilentific research, those sbroad believe that
retary enginss still remain far from perfect and will hardly be used in the
visible future for tanks as the main engine,
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ROTATING CONTACT DEVICE
EngreCol V. Tikhomirov

The electrical power to consumers located in tank turrets is provided
through a rotating contact device (VKU),

The only VKU.27 was aot able to support the necessary number of cir.
suits involving considereble current loads with an increase in the number and
cepacity of consumers. In saddition, the electrical circults serving automatic
control and communications systems are not protected from interference.

Fig. 1. Overall view of rotating contact device VKU=330-1:
1 e~ upper (moving) body; 2 -- lower (fixed) body; 3 -- con-
tact ring racket; 4 == signalling half.ring coatact; 5 -
cursor; 6 -~ fervomagnetic shield.

At the present time & more improved design of the rotating contact
device has been created. It uses "ring.ring" contact pairs to teansmit elec-
trical energy. Tn particular, ths new VXU-330-1 (Fig. 1) allows ihe connecs
tion of 33 elevctriccl eircuits, Of these circuits, one between power sockets
Shi and Sh5 is designed for 360 amp current (with brief overioads up to 500
amps possible), twou circuits between sockets Sh4 and ShE transmit currents
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up to 30 amps and can stand cverlosd up to 80 amps, Six cirouits are designed
for transmission of de control signals without distortion (conneotors i.6 in
sockets Sh2 and Sh6). All of them are shielded with a apecisl ferromasgnetic
shield and designed for currents up to 5 amps. Four cirzuits (conneotors 11
14 in sockets Sh3 and Sh7) are shielded by use of grounded rotating rings

and serve to transait ac from the converters. All other circuits are designéed
for nor:inal 5 smp ourrents.

The VKU contact system doos not have rings and brushos in thelr usual
form, Contact betwesn two elements rotating in relation to ome another (Fig.
2) is accomplished by & multipoint ocontast of one conducting pert with another.

Fig. 2, VKU conducting elsment: 1 .. fixed contact ring;
2 we movable ring; 3 .- insuvdating disk; 4 . conducting
gasket,

The fixed contsct ring (1) of the conducting element iz made of shest
cadmium bronzs., Itc inner teeth (simple contacts) are surved toward the
movable ring, and have a certain elasticity which improves the electrical
contact between rings. To ensure & large contact surface and incresse the
1ife of the first ring the contact radius is masde to vary -~ the ends of
the toeth are placed in an Archiiedean spiral, with the boginning of the
involute exceeding the snd by 1.6 mm, Current is sent to the fixed ring by
means of gasket (4) by welding & wire to its outer projection.

Movable ring (2), made of cadmium bronze, is glued to insulating disk
(3) and connected with the VKU driving shaft by three slots on the internal
diameter of the disks. A conducting wire is welded to the inner projection
of the ring.

All contact elements are assemblecd into one packet and tightened by
pins. In the lower part of the packst are contacts which signal when the gun
noves beyond the tank body /gabarit/. They are in the form of bronze half-
rings mounted on a fixed insulating sheet., The cursor is connected with the
drive shaft and remains nn the insulator untili the gun moves beyond the tank
body. If this happens, the ocursor tonches one of the half.rings ard turns
on the corresponding signal light on the driver-mechanic's panel. The sig-
nalling oircuit is shorted across contacts 14 and 16 in scokets Sh4 and Sh8,

VKU=330-1 is hermetically sealed and secursd to the bottom of the tenk
with three bolts. Its oircuit leads are also hermetically sesled plug sockets.
The upper part of the body is connected with the tank turret by a conduit

ovodko~aya truba/ in which wires leading from ths VKU are placed.
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SCHOOL INNOVATORS
Engr.Maj O. Mashohenko

Inspired by decisions of the 24th CPSU Congress, inventors and retion. .
aligers of the Kiev Twice Red.Bannor Higher Military Engineer Communications ;
School stepped up their asctivity. In the first half of 1971 slone they sub- 1
mitted one claim for a discovery and 4l for prospective inventions, and they j
' developed 159 rationaliczers’ proposals. During this time sshool inventors :
; : received 15 suthors' certificatos and three decisions for their issue. ]

It is not only the professcr-inatructor snd engineer-technical person.
nel, but also students of the senior courses who engage in inventive end
retionalizing work. For example, in a hilf year student graduates submitted
16 olsims for inventions and made 40 rationalizers' propossls. Col P. Usik,
Engr-Maj V. Kiselev, Engr-Lt P. Ivashchenko, and Soviet Army employees A. .
Potishko and I, Zavalin are the authors of many technical innovations. {

The creative activity of school personnel is directed toward fulfilling

topical assigmments of the command., Innovators have, in particular, developed
t equipment for three training classrooms which has received high praise. The
. three most waluable instruments werc exhibited et VDNKh [Vystavka dostisheniy
: narodnogo khosyaystvo SSSR; Exhibition of Achievements of ilie USSR National

i Roonomy/, and ten at oblast and republic exhibits of DUSAAF [Dobrovol!noye

obshchestvo sodeystviya armii, aviatsii i flotu; Volurntary Society for Coop-
! eration with the Army, Air Force, and Navy/.

. The command and political department of the school devote much atten-
tion to inmnovative and inventive work and take constant interest in the work
of the inventiocns commission, which includes the most experienced specialists
who are quite familiar with the fundamentels of invention and patenti law.

- The commission secretary completed the Central Institute for Workers and
Specialists of the National Economy in the field of patent werk and has a
patent specislist's diploma,

The regularly hold classas on the fundamentals of

patent work. pernumerary patent specialists regularly follow pstunt litera
ature (on "information days" they study the patent stacks of the republic

W e
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librery and school library), help suthors draw up claims for inventions,
and check them for patent possibility.

It sust be sald that this serious attituvde toward patent work had a
positive offect cn inventive and innovative work. The school has noticeably
increased the level of techniocal creativity and the number of inventions,
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PR TAKEOPF AKD IANDING
Bngr-Lt Col S, Laserevich

The dm)cpmm of contsmporary aircraft, characterised by a eon*imono
inorease in their maximum spead, is anhieved by a constant improvement of their
serodynamic forms &nd by an inoressa in thrust-to-weight ratio.

Howover, improvement in the apeed sharacteristics usually involves a
worsening of takeoff and landing characteristics, The length of takeoff and
landing runs inoroases. As & result there is & need to inorecse the sige of
takeoff and landing strips (VPF). In order to improve takeof? and lending
characteristics it is necessery to reduco the 1iftoff und landing speed of
an airoraft. Thls 1s& usually achieved by mechanieing tie wing, i.o,. by expleoys-
ing special devices whick inorease 11.; 111t

Vo know that the 1lift cootticﬁont (':y depends on zhe camber and profile
thickness of the wing and the value of the angle of attsck (Fig. 1), Fer

e T2 i s AL

Qs

Wm,;ﬁwm

Gl Yoon amaxy Kprao &

Fig. 1. Relationship of tie wing 1ift coefficient wo the -
flap angle, FEY: & <= 13ft omfficlient; b .. wing oengle
of attaek &,

thin, short wings of supersonic sirerafY, this ccfficient is considerably leo-~s
than for the usual (thiek) winge employed on subsonic sireraft. The faot s
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&t 1iftoff (ar dardng landing), it 18 necessary to take off or la
-anglex of attavk waich ire close to the ecriticel value which, if exceeded,
.. g4wes riae to u breskup of the flew from the wing. '

RS A S A A T B R L DRI A S AL MR & A AR K X0 A st g MRk

thet & thin wing is soleuilcted to achieve & given maximum speed, at vhich

spesd the flight takes place at low Cy. To obtein the required Cy coefficient
k at large

‘ ‘ -~ Usudilly wing meshanization (Fig. 2) reduces to changing
- - itg cawber at upaoific steges of the flight. The most widew
L raniiAR ""“% spreéd mesor of wechanization is an extension flap. This is
RS the rear part of the wing which, if necessery, moves down and

W to tue rear. A3 a result uf increasing the profile camber

2 ™ therw is én incrsase in air pressure on the lower part of
P - the wing and a ducrease vn the upper part. The 1ift increases

3 ‘ ~ beeanse of this, his insrease in 1lifting surface of the wing

C ‘, m—=——. Pprovides an additional inorease in 1lift, Flow-over of a part
r ]

. of the sir from tha lower wing surface, where pressure is
'~~~ . greater, tn the upper suriese ihrough the slot between the
flup and the Mixed part oreates a stresm of air which draws

| cmé=p-. Wth it the retarded boundary layer ard improves the flow

ssound the wing, 4s a result, there 1s in even grester rise

-, 0 its 1irt.

?

‘ vhen the sngle of inclirstion is 40.45 degrees. This is the
Mg. 2, Basic angle at which they usually are aet during landing, when, in
types of wing addition to a great deal of 1ift, thare is & need for sonsid-
mechanization ereble head resistanue. During takcoff the flaps are ususlly
1 == externzionr se* at the least angle, since at a large angle the aircraft
flap; 2 - séncelerates slowly and length of run increasss due to an
slotted flap; inorease¢ in serodynamic resistance., Use of slotted extension
3 == axtension flips permity a considerabls reduction ir the aireraft's speed

flap; 4 - of lifvoff ana landing, and consequently a reduction in the
loading edgo length of its takeoff and landing wun.

mp' 5 - ' '

lllt; 5 we Another means of mechanigation are leading.edge slats

drewing-off -= Srall sarfaces placed along the leading edge of the wing.

boundary layes During £light at small angles of sttack, the oncoming flow

7 == boundary presses theu to the wing srd they adjust to the shape of the

layer tlowing. wing. At Large angles of attack, the slats automstically move
out away from the wing dus to rarmfaction of air above them,

A stream of air flows into the slot “ormed and blows the boundary layer from

the upper part of the wirg. As a result, the Cy factor inoresses. The great-
ost ¢..e¢ctiveneas of the leading-edge slats is achieved when they are placed
along the entire extension of the wing. They are oftsn placed only opposite
the allerons to inorosse their effestiveness.

The type f mechanivction such as leading edge flaps are usually used
on thin wings with a sharp leading edge. With the flsp not inclined at large
angles of attack, the ai: stream breairs up behind the wing and consequently
the 1ift decieases, In casc the flap is lowered, it is placed spproximately
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 The greatecst effectiveness of \‘oxtansion flaps is achisved
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in accordance with the flow and flow around the wing improves. In additionm,
the Cy coefficient inoreases due to an inorease in profile cesmber.

) Use of a leading-edge flap placed, usually, at the end of the wirg,
together with trailing.edge flaps, inoresses the lift coefficient by about
double,

A flow interruptor or, as it is called, an interceptor, is a flat
shoet placed in the treiling edge of the wing along its entire length. In
its noncperating position, the sheet is recessed and does not extend beyond
the outer contours. When it is lowered from the wing the tnoowing stream of
air, on encounturing it, is retarded. This increascs the difference in pres-
sures below and above the wing. As a result, there is an increase in the
coefficient and the 1lift. The rarefaction of air forwing behind the inter.
coptor improves the flow-arcund and increases the wing lift,

Boundary layer control (UP3) is a very effective means of mechanization.
It is performed by blowing off or drawing off the bouncary leyer from the
upper wing surface when flying &t large angles of attack. As a result, the
difference in pressures below and sbove the wing increases, and thus lif't grows.

Fig. 3. System for bleeding air from compressors of turbojet
engines for blowing off tho boundary layesr in front of the
flape: 1 o= alleron; 2 -- collector; 3 -~ connecting duct;
b ce va170; 5 == engines; 5 «- leading-edge flap; 7 -- flaps.

Several slots are ususlly provided for drawing or blowing off the bouna
dary layer in the upper part of the wing in places of greatest retardation of
the air strean. In drawing off the boundary layer (CPS), the air is discharged
into the atmosphere or delivered to the intake port of the aviation engine
through a system of lines and with the aid of pumps (or compressors). The
blow=off of the boundarylayer (SPS) is done by air forced by the engine com.
pressor (Mg. 3). Use of SPS in combination with flaps provides particularly
good resultis.

The essence of action of an element of wing mechanization such as a
jet flap 18 based on & powerful stream of gases fro: the engine discharged
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through a narrow slot placed along the wing's trailing edge, at an angle to
the oncoming stream of atmospheric air., This changes the character of flow
around the wing: the flap's discharged stream draws in the surrounding air
and increases its circulation, as a result of which additional 1lift ocours.
In addition, 1ift increases due to a vertical component reaction of the
discharged strsam of gas.

The offectiveness of a jet flap is detormined by the angle of inolina-
tion of the stream and the amount of reactive force, wvhich depends on the
sxpenditure of gas per second through the slot and its discharge velocity.
Using & jot flap it is possible to obtain an increase in C, several times
greator than with an ordinary flap. This will allow more Than halving the
take.off run of the sircraft.

Inasmuch as the jet flap ceases to operate when the engine stops, and
thus the aircraft is deprived of means of mechanization, it is necessary to
have one more (syplesentary) means of' mechanization,

In recent years, changing the sweep of the wing in flight has received
great use in supersonic aireraft. Using special mechanisms, the entire wirg
or a part of it, as if adjusting tc the flight regime, turns so that the air-
craft has the most favorable asrodynamic characteristics through the range
of altitudes and speeds. During takeoff and landing a minimum sweep is set
at which the supporting power of the wing increasss. Here there is a con-
siderable increase in effectiveness of flaps, and in the final result there
is & decrease in length of takeoff and landing.

It is also possible tc reduce the length of takeoff and landing runs
by briefly increasing the engine's thrust, The greater the thrust, the faster
*he aircraft accelerates to the speed at which a 1if't is created sufficient
for it to lsave the ground. Therefore certain aviation turbojet engines (TRD)
ocan operste for the short time needed for ‘akeoff at a takeoff regime which
somevhat exceeds the thrust of the permissible nominal regime. Many TRD have
afterburners which permit a considerable increase in engine thrust by supple-
mentary ignition of fuel after the turbine and among the discharging gases.
Although the fuel expenditure sharply increases during the time the after-
burners are on, there is a substantial decrease in the airoraft's takeoff run.

Launching boosters are ancther very effective means for accelerating
an aircraft on takeoff. These are small srd lightweight jet engines whioch
usually operate on solid fuel and which are ~apable of briefly developing
a groat thrust. Thanks to this, the aircreft's thrust to weight ratio on
takeoff increeses considerably.

Such bocsters are hung under the wing or fuselage on specisl mounts.
After their operation ceases, thoy are usually released to drop to earth.
One good thing about the boosters is that their use is not involved with
fael expenditure from the aircraft tanks, As regards a drawback of boosters
such as one-~time use, it is justified by the light weight and simple method
of mounting them on the aircraf't.
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Acceleration during a takeoff run can also be increased by various
devices on thy ground, part of airfield equipment. Catapulte, which have
found use for shortening the takeoff distance of aircraft, are a rather
affective means for accelerstion,

Alr breke flaps mounted on the fuselage or wing are employed for
damping the airoraft’s kinetic ensrgy Muilt up in flight, in addition to use
of chassis brake wheels. Inclination of the flaps increases the head resis-
tance and decreases the aircraft's speed. In their retracted position, the
air brekes do not sxtend beyond the outer lires of the fuselage or wing, and
create no additional dreg.

At high landing speeds of modern airereft, the traditional means of
braking cannot successfully out airoraft speed on a relatively small VPP
[vsletno-posadochnays ploshchadka; takeoff and landing strip/. Therefore
a breake parachute is used in addition. There has been widespread use of a
ribbon=type chute consisting of a canopy with shrovd lines, cover, pilot
chute, coupling link, and pack,

The canopy and shrouds make up the main part of the parachute. The
msjority of fighter airoraft employ parachutes with a canopy 3-5.5 meters in
diameter, and those for bombers are 8-13 meters (if single) or 5.7 meters
(4f there are severel). Silk and synthetic fabries (nylon, perlon, capron,
and others) are used as material.

Shrouds are made of round cord or belts. The perechute canopy and
shrouds are attached to the airoraft by means of the coupling link and are
packed into the cover, which when relesssd regulates the opening of the
chute. The pilot chute serves to pull the canopy from its containsr and
the coupling link and shrouds from the cover and to drsg the cover from the
canopy. The brake chute together with tlie pilot chute is assembled in a
centainer whioh is usually placed in the tail section of the aircraft fuse-

h‘.o

After the airoraift wheels toush the VPP surface, the pilot presses
the button to relesse the chute, thus opening the doors of the container
natoh. The pilot cuute emerges into the air stream, drawing after it the
cover, which it drags from the canopy and pulls out the coupling link and
breke chute canopy.

The brake chute has considerabls advantages over cther breking
means, With a light weight and small size when packed, it forms a consider-
able area of resistance when released. A high braking faotor is achieved
regardless of the condition of the VFP and, more important, it osvars in the
initial stage of the landing run, when wheel braking is not very effective.
Use of a parachute eases the work of the wheels, and thus there is an
inorease in tire life.

Engine thrust reverse allows a considerable reduction in the iandirng
run. This principle of sotion is based on a change in the direction of the
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engine thi-ult veotor. With turboprop engines, the reverss is usually
achieved by turning tho blades of the propellsr, and with turbojet engines
by turning the stream of gases emerging from the jet nocsle.

Thrust reverse systems are quite varied, both in principle of divert-
ing the stream and in design. The gas stream can be diverted either before
or atter the jot nossle. The gases emerge either in the form of two etrong
streams or &8 numerous small stremsevenly distributed around the perimeter
of the exhsust system cross-section.

Al
Crzzzs?

3 Pig. 4. Two=flap reversing device: 1 . flaps; 2 .- engine
exhaust nozgle; 3 -- hydraulic cylinder,

The two-flap reversing device (Fig. 4), which diverts the stream of
gases sfter the jet nozzle, has flaps which assume a horizontal position after
the reverse is switched on. In this cese the emerging gases come into con-
taot with the flaps and sharply change the trajectory of movement, as a result
: of which thore is a change in the direction of the thrust vector. A so-salled
; negative thrust arises which brakes the aircraft!s movement and does not depend

oither on the condition of the VPP or on the speed and direction of the »ind.
This is an advantage over other means of braking.
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Fig. 5. Effectiveness of various braking means on landing:
1 == brake flaps; 2 -~ wheel brakes (on a dry VPP); 3 w=
brake shute; 4 -. thrust reverse; 5 .- whesl brakes (on icy
VPP); a = braking force; b -- Ylanding; ¢ == spead,

As 13 evident from the chart (Fig. 5), joint use of thrust reverse and
wheel brakes ensures effective airecraft braking or the landing run right up to
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a oomplete stop. Even at the moment the aircraft stops, the wheel brekes

and thrust reverse poasess bruking force sufficient to hold the aircraft in
place if outer forces are acting on it, At the same time, the braking force
of a parachute and flaps together under these conditions ia practically none

sxistent.
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I CONCRETEPIERCING PROVECTILE
Unattributed

With the appoarance of reinforced concrete field structures, the need
arose for a new type of rrojectile whichk could successfully demolish them,
; Such projectiles, which were given the neme "concrete-pisrcing." were devel-
. ocped in the thirties by Soviet military engineers, end in particular by V.
] Ys. Matyushkin.labuzinskiy.

In contrast to a high-explosive of the same caliber, the body of a
concrete-piercing projectile has a thicker wall, It is fitted with bhase
fuses set for blast or delsyed effect. A projsctile on which the fvae is
set for delayed action penetrates for a certain depth into any cbstercle
encountered, and then bursts.

R e i

The experience of the Grest Patriotic War showed that Soviet concrete-
plureing projecilles are distinguished by their great power,
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METHODOLOGTCAL SKILLS FOR STUDENTS
Engr-Col A. Tarasov

In addition to a profound theoretical knowledge and specific skills
in independent operation of equipment, future engineers have an absolute
need for good organizational and methodological skills for successful work
in troop units,

Our experience confirms that practical training in departments engaged
in technological, repair, and operstional training greatly facilitates the
formation of an organirer and methodologist. In particular, we in the depart-
ment of technology and repsir primarily use for such aims technological prac-
tice in test training repair shops (uchsbno-opytnyye masterskiye - UOM),
laboratory repair practice, and practics at repair enterprises.

Fraotice in the UOM is done in the Junior cources. During this time
the students master the technological processes of prrocessing materials used
in the manufacture and repair of combat equipmsnt., We bring in a part of the
students (20-30 percent of the total number) as inntructors for one or two
working days in separate production sectors (meta) cr:fts, welding, electri.
cal, etc.). The instractor checks the readiness of the work areas for classes
(to see that they are supplied with working equipment, techrological and
control mesasuring instruments, graphic aids, and technological dccumentation.
During the classes, the instruotor axplains to each trainee the construction
and operating rules of the equipment and tools, demonstrates the techniques
for processing the materials, familiarizes the trainees with safety nearures,
and supervises their (ulfiliment. He also organites the clean-up of the work
sreas at the end of the oclasses, maintains discipline, and ersures fulfill.
ment of the daily routine. The work of the onethe-job-training instructor
is avaluated acoording to a four-ball system and is subject to thorough cri-
tique.

Of course, &n instructor cen handle the duties imposed only if he
is himself very familiar with the range of questions set forth above, and if
he has specific skills in handling equipment and tools,
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Before such practice we hold training methods sessions with tho studenta
instructors, first in the classroom and then at the work areas in the UOM., The
instructor, who is responsible for oversll guidance, states the goal and con.
tent of the practice, exrlains the role and tasks of the instructors, sets
forth the organizstion and methodolcgy of their preparation for performirg
their duties, places them in groups acoording to specialties, and gives them
over to the teachers responsible for the practice in specifioc production sec-
tors, The latter explain the features of work in the given sector, state the
plan for conducting classes and preperatione for them, establish the renge of
problems to be resolved by each instructor, give concrete assigmments for
independent preparation, and recommend litereture.

At the work areas ths studentinstructors, under the guidance of the
teachers and assigned instructors maater the equipment of the work areas and
practice the sikills of perflorming particulsr operations. Preparations are
concluded with the compilation of a synopzis or detailed plan for conducting
classos at the work area. This is approved by the teacher after a preliminary
check of the studeni'!s knowledge.

Obviocusly, the student-ingtructors receive certain organigational and
methodological skiils in ths process of preparation and in the prectice itself.
Taboratory repair practice serves as the next step on this path, It 1ls con-
ducted in the senior courses and has the goal of firming up snd deepening the
theoretizal knowledge obtained in studying the questions of operstion and
repeir of cquipment, instilling prectical skills of determining the condition
of equipment coming in for repair, and teaching precise execution of techno-
logical operations, supervision of quality of restoration of parts and assem
blies, development and use of technical documentation. There is & definite
stress on the goal of giving the students an opportunity to acquire experience
in organizing and managing repair work.

The complete independence of students is provided in the course of the
practice. Permanent teams are created, with commanders who change periodically.
In the course of the practice, each student performs this duty at least once,

The team chief is subordinate to the teacher or instructor and is the
immediate suparvisor of team personnel. He has the responsibility for organ.
ization and quality of training of subordinates for the forthcoming work.

Before the boginning of laboratory work, an instructional-methodolugical
conference is held to inform the students on all questions relating to organe
ization and methodology of the work. They are remirded of the rights and
duties of team commanders, and are shown the guiding documentation.

Independent preparation is held for the commanders on the eve of the
classes. They receive the work areas and check the presence and working order
of equipment and tools., Together with the assigned instructor, thsy take care
of shortcomings discovered and check tho presence of appropriate aocumentation.

At the beginning of the class, the commander distributes work among
team members, coordinates their actions, and ensures correctness in fulfillirg
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technological processes and technical comiitions for repair, and correctness
in using technologioal equipment,

When the practival work has been accomplished and technical doouments-
tion has been filled ocut (luog of laberatory work), the team commander orgsnizes
the clean-up of the work aress and putting ths eguipwent into working oxder.
Then he reports to the tescher or instructor the accomplishment of the taak
agsigned for the day and together with him conducts a eritique of the g9laass.
The oritique evaluates the work of the team as &« whole ard each student in
particular. Particular attention is given to organizational questions. Work
of the toam commander as the work orgeniser is discussed not only by the class
leader, but by all teem persomnel, This makes it possible for those students
who will subssquently be in this role to avoid errors. Fach is given a mark
forr performance of duties of team commander,

These methods give positive results if there is a good training labor-
story which allows all students to take an active part in practicel classes,
if the guiding documentation strictly defines the scope, content, and procedurs
{:: performing the work, and if the clasases are conducted by treined instruce.
Se

Practice in repeir enterp:ises is done at the end of the training pro=
onss, Here the students receive on.the-job-training (OJT) in engineer-tech-
nical duties and aoquire orgenicational and methodological skills, Their
work is supervised by those chiefs whuss functions they are performing. The
instruotor gives the OJT man a specific work sector in which he is to handle
all questions involving organization and support of the repair process,
improvement of old and development and adoption of new technological processes,
improvement of equipment and gear, compilution of technological documentation,
and training of personnel. Together with the instructor, the student draws
up & plan for OJT in the duty. The plan shows the sequerice of practical study
of the technologicai processes of repair and of guiding doocumentation, the
psrformance of an individual assignment, and resolution of questions involving
performance of functional duties (conducting classes and lectures, working
out technical solutions, etc.).

The man on OJT takes part in social-political, training-educational,
and rationalizing work., He makes independent decisions in all questious and
reports them to the instructor. Only after he receives approval doez he put
them into effect.

The inatruotor refleals the student's initiative, his degree of inde-
pendence, gcisntific and technical competerice of decisions, organizaticmnal
capabilities and methodological skills, pariicipation in sociopolitical life
and training-educationai work, and other aspects of his sctivities, in an
official comment which he writes on each student.

A quiz is held st the work areas by a commission made up of school
representatives, heads of the repair enterprise, and definitely the immedi.
ate supervisor of the student. In the course of the quiz the commissioen
checks the objectivity of the response., An overall evalustion of practice
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1s given not somuxchfar knowledge of theory sand technological repair processes,
as for the ability to employ this knowledge in prectice. This method of giv.
ing quisses forces consideration of the demands of practice and permits a
more reliable evaluation of the degree of preparation of future ailitary
engineers for practicel work in troop units, as well as of the quality of
supsrvision of practical work on the part of the engineer-technicsl person-
nel of he repair enterprise.

Successful sclution of the tasks before the men on OJT depends on
many factors, and perticularly on how well they, and espscially their super-
visors, understand the tasks and methodology of conducting practical work.
The goals, tasks, organigation, and methodology of performing practical work .
ard set forth in the treining schedule and guiding training-methods deoocumentas-
tion developed in the department. The fundsmental provisions of thsse docu-
ments are made known to the students and their immediate supervisors at pro-
duction conferences held before the beginning of practical work. The reali.
zation of the basic provisiona of the guiding documentation and establishment
of btusinesslike relations between the men on OJT and their immediate super-
visors are facilitated by regular checks of the course of practical work by
school reprosentatives, with subsequent. diacussion of the results of the check
at production conferences,

A oritique 18 held to discuss results of practical work snd <cf the work
performed, to encourage the best OJT personnel and supervisors, and for an
exchange of opinions between OJT students and the supervisors of the repair
enterprise on questions of improving the repair production process and the
organigation and methodology of such practical work.

Such an organization of practicsl work considerably increases the
responsibility of students, and especially of their immediate supervisors,
for the quality of schedule fulfillment. Thanks to this, we have the best
conditions for students to acquire organizational and metnodeclogical skills.
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- SMOKELESS PCWDER IN RUSSIA

Val. Masrodin

Smokeless powder replaced black powder in Russia when the S, I. Moain
rifle with its ancased bullet was adopted bty the Russian Army in 189i. How-
over, Russian gunsmiths had carried out tests with smokeless powder a half
century before the sppeareance of this rifle, In the forties and fifties of
the nineteenth century in Russia it was called "missile cotton," "{ire cot.
ton," "wadded powder," or "pyroxyl" ("pyroxyline"),

A well known physicist, powder oxpert, aud gunsmith, Col A, A, Fadeyev
v made his "wadded powder" for the first time in Russia in 1841, This he hoved
: to replace with a cheapsr material, Later he obtained a specimen of "gram.
4 lated pyraxyl,"” but this had an esssntisl shortooming -- it self-ignited,
which made it very dangerous as a projectile substance. 4., A, Fadeyev cone
sidered "pyroxyl" a prospective projectile subastance, and strived to rid it
of this property through gramlation., In his cpinion, by increasing the
density of the gramules thie would eliminate the possibility of the barvsl
bursting. And although the "fire cotton" siill could not replace black pow=
der and handling it was not without danger, Fadeyev rightfully believed that
in time sither it or a substance like it would repluce bl.:k prwder,

Tests with the "fire cotton," the precursor of smokeless powder,
were not only perfurmed by Fadeywv in Russia. In 1846 Turbin propossed his
method of manufacturing it. In theso same years thers began the production
of "fire cotton" in Peterburg at the Okhtenskiy Powder Plant, in Yur'yev
(Derpet, Tartu), and in Moscow,

In Yur'yev Professor Gebel' was manufacturing “fire cotton" saccording
to his method, while in Moscow s university laborstory assistant named Shmidt
. was doing the same, The Okhtenskly Plant was using the Knop method. The
"projectile cotton" of the Okhtenskiy Plant received a high evaluation and
was scknowledged as best.

As noted in the appropriate documents, the new projectile substance
produced almost no smoke when fired. This made it possible to ses tho tar-
got and not give oneself away. In the ignition process it developed a low
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tenperaturs, possessed a small specific weight, and with a relatively amall
amount of charge had great power in occsmparison with black powder, In
addition, the "projentile fire cotion" ussd az a charge csused leas of a
rocotl on firinyg, formed a amell deposit in the berrel, and was not so much
affected by dampness as black powder., If it did get damp, it fully retained
its initizl properties on being dried out. In addition, there wers also
shortoomings, primarily a ssnsitiviiy %o compression, high cost of mamutas.
ture (six times higher than black powder), an abrupt increass in pressure
on being fired, and a nmumber of othera,

A sericus shortcoming of "fire cotton" wes its ability to self-ignite.
For thias reason 81 pounds of "projectile cotton" blew up at the Okhtenskiy
Powder Plant on {2 Novembsr 1847, Subsequent tests performed at the plant
at the end of 1847 und in 1848 permitted dovelopment of a methnd of storing
it. True, they did rvv succeed 1n fully elimlnating the danger of self-

ignition. '

Rugsian chemiste and gunsmiths estiws.led the trus worth of smokeless
powder. Thoy conducted susccessful tert firings and se¢t up production. But
at that level «I' development of chemical proiustion end powder manufacture
they did not succeed in eiiminating the deticleiinies of "fire cotton."” Only
4¢ years later, afier D, I. Mendeleyww snd I, M. Chel'tsov made their disa
soveries, did smokeless puowder bec¢me the saslc projectils substance used for

firing from all types of firesrms.
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MEAKS OF COMPLEX MECHANIZATION
Engrlt Col Ye. Aleksandrov

In wur country over 240 million tons of various goods are processed
dally. Taking into aecount the intraplant hoisting and transport work, this
figure goes up <o 350 million tons. Reduction of the time spent on performe
ing these ope.mtions is one of the directions in accomplishing the task set
by the 2ith CFSU Congress for inoressing the labor productivity and effective-
ness of use of production capacities,

The Congress Directives on the five~year development plan for the USSR
natlonal sconomy for 197121975 provide for a conaiderable increase in output
cf mesns for mechanizing hoisting and transport, loading-unlosding, and sre-
house work. It is planned to praduer hoisting-trensport ocomplexes of machin.
ery with remote and automatic control, as wsll as oyclic machines for auto-
mated amweyor transport lines. There will be an expansion of production of
special wschanisms and devices serwing to reduce losses of free-flowing cargo
during sssusport. There will be a higher level of complex mechanigation of

loading.amloading work on transport.

In 1light ¢ these tasks, it is easy to understand the enormous inter-
est arcused ir visitors of VDNKh [Vystavka dostizheniy narodnogo khosyaystiva
S88R; Bxhibition of Ahievements of the USSR National Econ by the inter-
branch topical extibit of means of complex mechaniration and automation of
transport, loading.ur’ seding, and warehouse work. Its scale is indicated by
the fmet thet disrdays were submitted by 10 uvnion republics and 40 ministries
and devartments 4:. the "B3R. Over 800 new models of holsting-transport equip-
ment. w'fectively used in various branches of the nationsl economy were demon.
strated in the pavilion and on several display areas.

Among the means designed for mechaniting suxilisry work in industry
was & wide representation of new electric loaders with a capacity of v,.5-10.0
tons. A majority of them can operats both in a building and on open areas,
They can operste in warying temperatures. For example, the EP-0601 and EF.
501 electric loaders with a ocapacity of 0.63 and 5.0 tons respectively work
faultlessly in temperstures from <40 to 40 degrees Centigrade. They are
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outfitied with interchangesble equipment. An attention-getter is & holst
with & rotating-extending gripper fork. The tost model, designed for the
2«ton BP-20iA electric losdor, wus made by th- Xolomna Meshanical Plant. The
fork of the hciat rotatesto both sides 90 degrees relative to the longi-
tudinal axis of the loader. Using this, it is possible t- .ieorease by almost
half the distance between warshouse racks, and the capr.icy of the store.
houses oes up 20..30 psrownt.

A large family of new vehicular loaders is led by the VP25 with a .
capacity of 25 tons. Equipped with a fork 1lift, it reises the load 3.5 melers,
and with a boom it can 1ift up to 5 meters. The speed of lifting a load ias
4,8 meters/min, transport speed is 20 lm/hr, and turning redius is 7.8 meters.
Among the younger brothers of this stalwart is the Model 4075 vniversal 1lift
truck with good cross-country ability and a capacity of five tons. The vehi.
cle's 115 HP engine prrmits it to develop a trenspert speed of 55 km/hr. The
loader is cutfitted with hoists for 1ifting loads 2.8 or 4,5 meters. The
loader's capabilities are considerably widened thanks to use of a large mum-
ber of specisl load.gripping devices. Thus, the rotating PRil.5 tilter-
carriage permits irotating the fork 270 degrees in the vertical plane., Cer-
riages of another type provide for lateral movement of the fork to both sides
for 75«200 mm, or for turning them 25 degrees in a horisontal plane (ilsc to
both sides). In addition, the machine ocan be eguipped with a pulle' .ess boom
with fixed or changeabls extension, & bulldozer-grab bucket, and varicus types
of grapples and olamps, inciuding those with an upper clamp,

Where use of complex and ccstly hoist-trensport means is uneconomiocal
or impossible, wide use might be found for the hoist trolleys developed by
the U1l'yanovsk Scientific-Research Design-Technological Institute of Machine
Building (UNIPTIMASh). With their help it is possible to mechanize transport
and loading oparations in cramped warehouse areas, shops filled with equip-
meni,, within rail oars, i.e., where it is impossible to use elsectricsl and
truck lifts.

It is convenient to transport variocus articles and raise them to a
height of one meter, such as when installing or mounting on machine tools,
racks, or transport, with the aid of table trolleys, and to remove or mount
engines of vehicles and tractors with orane trolleys of 250-1000 kg capacity.
The latter have a U-shaped frame open on one side and & loading boom equipped
with a hydraulic 1lift for manual operation., There is also a hydraulic drive
on light stacker trolleys with extensible forks (capacities of 125, 250, and
500 kg, load 1ift heights of 1.5 and 1.8 meters).

The KB=i60.2 radioc-controlled crane is the fruit of joint work by
colleotives cf VNIIStroydormash, Minstroydormash (Severyanin Plant), and
the Kiev Automatic Equipment Plant, This is for loading-unloading and
assendbly operations during erection of tall structures. Control is by a
radio trensmitcer. Twenty commands can be sent from the control panel. Work
is provided in accordence with a given program. When necessary the crane
is operated by twe men: one is on the load platform, the other right at the
assenbly site,
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The 7GS-4 tracked transporter is designed for mechanization of many
construction jobs. It is capable of trenaporting up to four tons of cargo
under cross-country conditions, perforwing loeding.unloading and earth-
moving work, move heavy construction items or pull cut stuck machinery.

The vehicle ia pped with a partially rotating (200 degrees) crane with
s capacity of 1.6 tons, bulldoser equipment (width of blade is 2,22 meters),
and & winch developing & tractive effort of seven tons. The transporter's

speod is 11 lm/hr.

Teking out obstructions on land and on thw wat«r, sorting, transport-
ing and trensloeding logs, clearing aress, and laying Yorest roads .- this is
e far from osomplete list of operations which are successfully fulfilled by
the family of highly efficient, reliable, and longelasting machines displayed
by the Onega Order of Octobar Revolution Tractor Plant., The base vehicle of
the family is the TDT-55 skidding tractor, many assemblies of which have been
developed as inventions and are protected by authors' certificates. The
perfeotion of design is also oconfirmed by the Gold Medsl given to the machine
at the 1970 Mariklessberg (GDR) Exhibition. The trector is equipped with a
tractive winch developing 7.25 tons of force, & hyireulically controlled
loadér, sand bulldoser-type mounted equipment with a pusher. The tightening
device of the drive wheel and an originsl suspension guarsntee that the tread
will adapt itself well to the road and pireclude its slipping on weak ground.
The aversge specific pressure on the ground is 0.43 kg/ow The control organs
are concentrated in a spacious oab with good all-sround fisld of view, It is
oquipped with an adjustable sest. The machine's operation in the cold part
of the year is essed thanks to prestert prehsating of the fuel and engine.

Twelve authors' certificates protect the design of assemblies and
units of the TB~1 tractor, which has a powerful mechanical "hand,"” reised
over the machine's load platform. The rotating hinged-lever boom hydraulic
manipulator with pincer grips lifts, dregs, and loads logs weighing 1.3 tons.
Tractive force on gripping, with the boom extended 3-3% meters, is 2.1 toms.
The grip can 1ift loads to 5.5 meters and lower them 0.7 meters below tho
supporting surface. The boom can turn 157 degrees. The maximum span of the
grip is 80 cm. The machine perxits inoreasing work productivity by 2.2 times
and can be used in many branches of the economy.

A large part of the exhibit was taken up by displays demonstrating
processes of mechanized and automated provessing of cargoes at warchouses
and market-supply bases. Adoption of sutomatic equipment permits fully pre-
cluding such laboricus operations as delivery of loads to the stacker, plac-
ing them on recks, ard transporting them to the allotted place. All work is
performed by mschanisms which are contrelled by one person from a central panel,

Bridge oranes with remote control, automatic conveyer sreloaders, aer-
ial and underground pushing conveyors of various types, including those with
automatio load address, and & multitude of other mechanisms shown in action,
greaphically 1llustrete the progress already schieved today in resolving prob-
lems of complex mechaniration of production processes.
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"3KOT*® ARMORED PERSONNEL CARRIER
Yamush Magnuski

A four-axle, eight.wheel-drive amphibious APC is in its first year
of service with the fraternal Czechoslovakian People’s Army and the Polish
Army. Crech and Polish designers contributed their lasber to the creation
and improvement of this combat vehiocle., At pressant the APC 19 being proe.
duced by the industries of both vountries, Thus was expressed the concern
of the governments of Poland and Ceechoslovakia for steadily strengthening
the ocombat might of the armed forces of member countries in the Warsaw Pact.

Just what are the performance characteristics of this APC, whioch is
put out in Poland under the designation SKOT-2AR?
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The machine weighs 12.8 tons, has a length of 744 om, a width of 250
om, and a height of 271 om. Armor protects the orew and the assault party
from small arms and machine-gun fire and from fragments of shells, mortar
rounds, and grensdes. Protection is provided against radiocsctive ocontami.
nation and the effects of toxis combat substances by sealing the body and
empleying a filter.ventilotion unit.

A rotating turret is mounted on the body of the APC, It contains a
14,5-mm machinegun and coaxial 7.62.mm machinegun. They can be used to fire
on either ground or serial targets. We will note that the asssult party
being transported also ocan fire against ground targets from small arms and
sutomatic weapons, '

The power plant used is & high-rpm, 8-cylinder diesel of Czech mam.
facture designated the Tatra T-928, At 2000 rpm it develops 180 HP and gives
& maximum spend on the highway of 95 im/hr. The vehicle crosses water obsta-
cles at a speed of 10 km/hr and 4s powered by two propellers. The APC has
fuel for 650 km travel.

Production of the APCs in the Polish People's Republic was set up at
one of the plants. In talking with us, the technical director of this snter.-
prise said that their plant had been given tiie honorable duty, and they had
decided to acoompiish it in the best manner possible. The beginning was very
diffioult, There was & lack of trained and experienced cadres, of production
sreas, and of the necessary equipment. They overcame the difficulties quite
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successfully. Experience gained in mamufscture of the APCs is being used
to increase the quality of peacetime production.

Tho plant performs complete sssexbly of the APC, however many enter.
prises in Poland and Czechoslovakia take part in manufacturing parts, assem-
blies, and units, Wo visited the main shop where a conveyor is installed
which carries the welded bodies from the neighboring shop. With the help of
a powsrful bridge orane they are aet on the previcusly prepared trolley.

In specific time intervals the train of trolleys moves along the ocnveyor,
delivering the body to the next . station, where a partiocular unit is installed.
Not sc much time goes by until a combat vehicle reoady for plant testing comes
off the conveyor.

The plant's chief design engineer, who familiarized us with the assem-
bly process, noted: "This work gives mé complete professional satisfaction.
True, I had to change my specialty somewhat, but I did this out of desire,
since the problem was interesting and important for inoreasing the defersive
might of the country. Before beginning production of the APCs, we worked a
great deal with our' Crech colleagies. Then we conducted a number of experi-
monts and test runs of the first models. Now we have every basis to state
that the APCs being put ocut by the plant are fully reliable,"
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TRAINING COMPLEX
Engr.Capt 18t Rank K. Burgardt, Engr-Capt.Lt V. Kebko

The ties of theoretiocal disciplines with the prectice of shipboard
service, with that consrete work which lies ahead of each graduate, comprises
a subject of special concern of the professors and instructors of the Lenin.
grad Higher Naval Engineering School. For this purpose, for example, we
have warked out and introduced into the training process a special training
complex -~ & trainer for preparing the electrotechnical gear of BCh [ﬁoy.nya
chast!; battle station/=5 for combat and for movement.

The trainer includes a group of stations which are directly related
to work with the main electrotechnical gear of the warship's BCh-5. All of
them are cutfitted in the seme way as actual shipboard stations (see picture).
This is the power engineering and survivablility station, where we have the
engine telegraph, steering indicator receivers, and generator control panel,
The non-battery command switchboard of the STK type and the switchboard of
the "Kashtan" type are used as means of communication. Watch and electro-
technical logs are kept up at the command post.

First of the combat stations is the ship's powsr station, Here there
are two MSK type generstors (a turbogenerator and & diesel generator), the
main distribation freme, and a remote control and supervision panel., Thers
is the possibility of switching the station to the automatic system, The
station has a "Kashtan® switchbosard and a2 telephone set. Students working
at this station keep generator logs.

The group station of electriciana of the ship's emergency party is
squipped with clectric drives for deck machinery, with instruments for con-
trolling the ship (main and emergency telegraphs), and with signal beacons.
Communications with the command pest is by volce, via other combat stations.

The steering arrangement with electrical drive and a system of steer.
ing indicators is mounted at & separate station, It is connected with the
command post by telephone. There also 18 a post for control of the demag-
netization device. It is equipped with prescribed apparatus and simulators,
Comsmunications at this station is with the telephone.
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Students training at the power engineering and survivability
station

All stations can be fed typical malfunctions. The trainer's capabili-
tles are very broad. They are revealed most fully «t the examination held at
the end of the theoretical course against a background of special ship's prep-
arations for combat and four getting underway.

£t such an exercise several tesks are to be rssolved, The students
become familiar with the organization of normal and special preparations of
the BCh.5 electrotechnical gesr for combat and for gotting underway. They
soquire skills in preparing for starting up, switching on and servicing the
main electrotechnical means, and they learn to detect and eliminate typical
malfunctions, keep up combat and maintenance documents, use the intraship
tecshnical means of communication, and master command langusge. But we feel
the most important is that in the process of training and exercising, the
students independently make decisions of an organizational and enginser.tech-
nical nature characteristic of the work of & shin's officer.

The exercise is in twc phases, In the first (preparatory) pnase the
studentes familiarige thamselves with the typical axercise schedule and study
tne combat instructions and maintenance instructions. At the same time they
leern to use means of comrunication and develop nractical actions Jor pre- :
paring, switching on (starting up), and servicing all technicel geer 2t the
combat stations and commard post. At this very same time tney also master
the rules of koeping combat and msintenance documentaticn, and study the typ-
ical me2lfunctions snd methods for detecting snd eliminating them.

Before conducting the second (examination) phase, the cxercise divector
plsces tha studonts at the various stations and instructs them. (hen he &lso L
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instructs the umpires at each of the stationc. This phase begins with the
eignal "Combut alert. Prepare the ship for combst and for getting underway
urgently." The students take their places and act in sccordance with instruc.
tions and the schedule table.

According to the course of actions unfolding, the umpires introduce
typical malfunctions and give supplementary situation statements., At the
conclusion of readying the 'ship for combat and for getting underway (after
& report from the cosmand post to the exercise director about the readiness
of BChe5), the director listens to the reports of the umpires, holds a ori.
iique, and evalustes the aotions of each student. The experience of such
exercises attests to their high degree of effectiveness.



TAPE RECCRDER ACCESSORY
Engr-Maj V. Alekseyev

When using a tape recorder for training purposes there is sometimes
need for a remote control of its operation. For this purpose, the Penza
Higher Artillery Engineer School developed and introduced an accessory for
the "Dnepr-11" and "Dnepr-12" type recorders.

Using the accessory contrcl penel it is possible to remotely switch
on or off the tape recorder and wind to the right or left. The accessory
circuitry provides for automatic switching of the recorder from s fast wind
to play mode on locating the correct segment of recording. There are also
provisions for automatic stop at the end of the recording or if the tape

breaks.

L1} AN

KEY: & ~- to automatic unit; b <= to pulse counter; ¢ «-
to the left; d ~- to the right.

The scoessory clroult consizis of a maeter device, pulse counter,
automatio unit, switching device, and control panel, The master device (see
sketch) sende sigmals to the pulse counter on passsge of the foil strip stuck
to the magnetic tape. The cirocuit can be made with or without contect.
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The uain slements of the master device in the first version (with
contaoct) are thres special contscts Ki, K2, and K3, Two of them are installed
on the magnetio tape guide. They are made of insulatoed copper wire wound on
the guide. The third is mounted on the tape recorder pressure lever,

The contactiese macter device consists of two stages assembled from
transistorized do amplifiers vith pnotcconductors. The amplifier, assembled
on one transistor, servec to placs the pulse counter in operation. The other
amplifier has two transistoi's, and creates the signals stopping the recorder
in case the tape breaks., A KM-3 type light iz uged for illumination,

The pulse counier serves us the acocessory element which determines
the desired tape segment., It consists of two triggers with emitter repoaters
and relays, a reversible electric motor {type RD=09 with reduction of 1/15.6),
a fixed Zi4-position contactor, and separation diodes.

The switching device switches the keys of the recorder according to
a signal coming both from the antomatic unit or from the control panel. It
consists of three relays (type RKN) and {our solenocids. The solenoids,
joined into an independent unit, are dssigned for 127 volts dn, OUn the lower
snds of their rods are rubber tips to soften tho blow when the unit is switched
on, and on the wupper ends are washers to place the contacts in operation.
To dampen the selfe.induced emf type D305 diodes are placed in parallel with
the solenoid windings.

The sutomiatic unit switches the recorder from one operating mode tn
another. It is built on & time relay and an electromagnetic relay of the
RKN type.

The sontrol panel ellows remote switching of the recorder frem one
operating mode to another,
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“PROTON" SLIDE PROJECTCR
EngreLt Col V., Chumarin

Fig. 1. Genaral view of the "Protor" slide projector

The "Proton'" automatic sli rojesctor (Fig. 1
is designed for projecting black 2:dpwh£te lnd(co or 3113.3‘ %x opggdyi{ﬁ
or glass) onto a screen, It is equipped with devices which permit showing
slides singly from a remote control, autcmatic operation with identical or
different time intervals (with a repetition of cycles), and automatic selec-

tion of slides.

The projector ellows giving a demonstration without darkening the
room, which is psychologically very important: the attention of the students
is not diffused, the working contact between the instructor and the students
is not broken, and the latter car. make the necessary notes. Availability of
a remote contrcl permits the instructor to independently switch on the inatrua.
ment at the necessary moments in the lecture from a distance of up to 12-15
meters fram any point in the roon and show the slides ir any sequerice regard-
less of their placement in the cassette,

The projecior has the "Triplet" projection lens with a foous of 75 mm
and a relative sperture of 1:2.3 (the mamufacturing piant can install ienses
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with a foous of 100 or 150 mm). Size of the picture depands on the lens used
and the distence of the instrument from the screen (see table), Heawever it
is C 480,66 with a2 minimum distance of the lens from the screen, or 1. 82x
2.7 meters at the maxiwum distance,

Distance from lens to Lens foous, in
soreen, inmeters  _ millimetsrs
Minisnm «. 1.5 75
Maximum «- 6

Minimum == 2 100
Maximum == 8

Minimm -~ 3 150
Maximum =« 12

The cassette holds 35 slides 50x50 mm in size with a working surface
of 23x3 mm., With work from the timer, the demonstration time is from 3 to
40 seconds, and when working ancording to a given progrsm -~ 7, 14, 21, or
28 secords, Tho light source is & K220 v ~. 300-2 projection bulb or &
Kei27 v == 300-Z bulb, providing a lignt beam of at least 350 lumens.

The main optical scheme of the instrumont is shown in sketch 2,

Compie e

Fig. 2. Optinal dlagram of the "Proton" slide projecior:
1 -~ reflector; 2 —- light source; 3 <= convergirglens;

4 wc heat filter; 5 == slide window; 6 -« objective; 7 -~
screen,

It is well if the projector is situatad to the instructor's left dwr.
ing the lecture, Tc his right could be placed an instrument for showing
diagréms of the lectures, to be used jointly with the nrojectcr. Two movable
legs are used to properly place the instrument relative toc the soreen in height.
With their help the angle of inclination of the projsctor in relation to the
soreen reacies six degrees. Sharpress of the image being prejected is achisved
with a special key pluced on the remote control unit.

The "Proton" is simple and cheap to produce. Forty to sixty sheets of
drawing psper is meeded to produce 8-.10 diasgrams for illustrating lectures
along with 35-40 moters of gauee, liderin /[trensliterated from the Runiarsif '
paste, and India ink. To make 35 colored slides we noed just one reversibl
color £ilm, chemicals to develop it, and a box to stere the slides in. With
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an increase in mumber of slide prints, th» expenditures for one print drops
205-43 tines.

The prectice of organising the training process shows thot it is
desirable to empioy diagrems, drewings, and tables in addition to using fiim
projactor, ked literated from the Ruuia_xg o 8lide projecters,
spidiascopes, or technicsl meins to illustrate training snd separete
parts of a leoture.
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WINTER IS NO HINDRAKCE
Maj A. Gerasimenko

In order for a mobile dispurzingstation to operate faultlessly in low
temperatures, we ususlly sonduct supplementary work waen prepering the equip-
ment for winter operation ¥n addition to theme opsrations prescribed uy the
appropriste service mamials,

Thus, the engine of the ZILw157 vehicle iz covered with & rarming
hood and the cooling system is ffilled with tyrs 6C or 40 low-freezing liquid.
The organic proheaters ars checked and prepored. Storage batterlies are cove
ored with felt, and the cell covers are left open so thet during the charging
\ period the gases can i'reely be given off.

PR.4 nozzles, hose nozzles, plugs, and union nute sre definitely cleaned
of lubricant and are sither left dry or are lubricated with winter moter oil,
Bearings of the 2.5 VSo3s pump sre lubricuted with gresse which has beon first
heated up and to whioh has been sdded 15«20 percent motor oil., In ao dolng,
the lubrdicant is placed into the “racket through the upper pluy hole, {he
layer must be st least 2 mm thiok. The presence of lubricant during operae.
tion is chocked according tov the degree to which the beerings heat up, and
befors the pump is started it 1s checked hyw using & thin copper wire dipstiek,
placing 4t into the hols up t¢ the stop,

We should note that we must puectielly disassemble the mechanical pump
once & year on line vehicles and twice & year on training vehicles., In se
doing, 1t ls carefully washed and cleensd, then the by-pass valve is adjusted
if necessary. If the counterpressure is 3,5 stmospheres, the pump provides
250-300 liters/minute efficiency.

Wwe definitely perform hydravlic tests of the liguid pipelines, clean
the internal surface of the *ank, and lubricate it with motor oil or sovar 1t
with drying oil. The valves are tako: apart, cleaned, end lubricsated with
motor oll, The spare parte kit is replenished.

In preparing special aquipment four operation in low temperstures, we
‘rapect 1t carefully. If possible, the power take.off gear case, mechanical
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pump case, and valves are heated with steam or hot water. Open f.re must
ast be used for this purpose, since the iron parts of the pump co:ld burst
if locally overheated. If the tank is filled with a solution basd on
int'lammable solvents, a fire could bresk out.

When the pump is heated through, the vil is poured from it in order

to avoid soiling the pipelines for lijuid. Then all threaded con: ections are
tightened up and, switchirg the pump on, we check using the start:ng handle
to see if the shaft turns. This must be done because the working wheel of
the pump might freeze tight to the case. If in such a case the pvmp is
switched on from the vehicle's engine, the pump parts will inevitsbly break
or the drive will go out of order, or perhaps even the power take.off gear,

\ If the pump shaft doesn't turn, than the case is heated again or the
“cover is removed and ice is removed firom the pump cavity. In preparing the
punp for operstion in this manner, it is started at low rpm smoothly, without
3’3“‘:30

Inaspmch as rubber hoses lose their elasticity at low tempe.-atures,
they should neot be bent sharply while working with the pump,

It 18 categorically forbidden to pump liquid without using . filter,
since hard particles (small pebbles, ice, etc.) could get into the mechanical
pump, and the rotor blades, which means the drive as well, could gu out of order,

From ¢ime to time iiquid freezes in the pump and the pipelires, and
they are then warmed with hot water or steam, But water and steam are not
always at hend, earecially in tho field. Therefore it is recommended that
the liquid pipeline parts and the pump be warmed using the vehicle's exhaust.
For this purpose, to the and of the vehlcle's muffler exhaust pipe +e weld
& ring usirg gas welding, and at a dislance of 150.200 =m from the snd of
the pipe we put a gas sampler LguzootbnrniET. We placs a valve pluy, which
is ir the JKol4 set, on the welded ring. To the ges sampler we atta'h a
rubber.metsl sleeve with an adapter which can be attached to the oni.inch
pipe connection of the discharge’ pipe of the mobile station. Usin; such a
simple device we can warm the liquid pipeline parts from the outside and
from the inside, and can alao Hhlow out the hores and sleeves,

At the end of work the liquid is immediately drained from the tank
ard mechanicsl pump. Here we must remember that it is not sufficiert to
unscrew ths drain plug of the pump to the level of the radial apertures,
it muat be unscrewsd complutely, We rust also remember that the smell
radial apertures of the drain plug of the pump can be easily soiled and
clogged with an iy plug. Therefore, in draining water from the pwnp, we
mat rotate its shaft, This ensures complete drainage.

Hoses can be blown out either with axhsust zases or with air from the
vehicla's braks system., Ipn the latter instance it is enough to unscrew the
tov of the air selection cock on the vehicle and in its place screw on the
adupter from the ARS.12U set. A sleeve & meters long with a diameter of 25
mm is attached to the adapter with one end, and the other end goec to the
distributing collector. The hoses are blown out by opening the air cock.
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The nozgles with brushes, after being removed from the hoses, are hung
on the bottom edge of a bax with stopcocks down. The stopcocks are opened sc
that the remains of fluid can drain from the channel. After this the hoses
and sleeves are carefully dried snd stowed, with the threads lubricated with
motor oil. Two liters of used motor oil is poured into the pump to guard its
parte ageinst corrosion. In addition, if some fluid still remains in the
pump, the oil will not allow a solid mass of ice to form. It is well to
treat the ARS-12U tank with low-freezing solutions containing organic solvents
and ammonia water, However it is well to remember that at temperatures below
15 degress Centigrede the so-called "setting" could take place at the moment
the DTS GK suspension is prepared if it contains more than m»ight percent
active chlorine. This will become a dense, hard sediment which is diffioult
to remove. To avoid this, at low temperatures 0.2 kg of sodium hexametaphos-
phate is eadded, in additicn to water-soluble glass, to each 1000 liters of
water, ‘

In the prrocess of operating and servicing the wvehioculer dispensing
station we must observe safety rules. In prepering decontaminating or insec=-
ticide solutions and suspensions, and when pulverizing substances of an alke-
1line naturs, it is obligatory to don protective gser. When filling the tank
we mget opan the plug of the irdicator rod pipe and the hatch of the tank.

If ths vehicle 13 used to transport flammable substances or to work with solu-
tions which are apt to catch fire, it is necessary to place antiblast nets

in the tank neck. Of course, in tho process of servicing the dispensing
station we must use only tools and hoisting mechanisms which are in working
order.

Thus the timely and yuelitative performance of e&ll measures as set

forth herc is a guarantee of faultless operation of the ARS-12U in low tem.
feratures,
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MAINTAINING COMBAT TRAINING VEHICLES
Engr-Maj Ye. Portnovich

The specific nature of our conditions -- hot climate and great dusti-
ness -. demands particularly thorough supervision over the condition of all
systams and assemblies of tanks and other combat equipment. We strictly
schedule times for routine maintenance to ensure the constant readiness of
our inventory of combat training vehicles. For prophylactic work we make
use of any breaks in opersation. We additionally service the vehicles even
when 150-200 ln remain until the next numbered TO /Tekhnichseskeye obsluzhi-
vaniye; technicsl maintenance/. As a rule, vehicles are also serviced wuen
eliminating any kind of disorder discovered on the range or tank driving
course, As we have seen this permits timely discovery of minor malfunctions
which later would require more serious work, and it also makes it possible
to keep the adjustable connections within necessary limits, There is a sav-
ing or fuel and lubricants, and we succeed in considerably extending the
vehicles'! sorvice time between repairs.

Tn preparing tanks for the spring-summer or fall-winter operating
period, we carefully wash deposiis from the cooling system with boiling water
containing & three-ingredient additive, For this purpose we prepsre the water
in a fixed water-and-ocil heater, and the sclution in a special container,

We not only use this to wash with, but to f£ill up the cooling system for oper-
ation during the entire summer period. As the solution is used up in the con~
tainer, we constantly add to it and keep a necessary reserve.

The manual on equipment and operetion of the medium tenk states that
the stoam.air valves are checked during TC lio 2. Experience has shown that
undor our sonditions it is well to perform this operation more ofter, In our
motor pool is a permanent station which checks valves, and not oily the con-
dition of the valves, but of otiisr parts of the cooling system. lalfunctions
discovered are immediately corrected. Information on the cordition of the
steam-air valves on the vehicles, and on what adjustments have been msdo,
are kept in a special log. From such entries it is easy to ostablish whethar
the valves on any combat training vehicle are in order or not. We are con-
vinced that the presence of such a station considerably saves on crew time in
servicing tanks.
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We know that the 1life of an engine is increased if clean oil without
mechanical impurities is kept constantly in the oil system during operation.
It wust be changed more often than usual under conditions of incressed dust,
vhich naturelly increases the cost of operating the equipment. We have
begun separeting the oil., For this we have a special station at which there
is an NSM.2 oil-cleaning unit. Now the mechanic.driver only has to put the
vehicle on the rack and the oil is completely cleaned in 10-15 minutes with-
out draining it,

We also sorvice a number of other assemblies and units on combat
training vehicles ahead of schedule, Thus, the starter bearings cn vehicles
where they are the main means for starting are serviced during TO No 1 (the
marual prescribes this operation during TO No 2). The US lubricant in rosd
wheel besrings and in rocking shaft sleeves is changed not during TO No 1 or
2, but considerably more of'ten.

To perform the necessary work we have set up a apeciel station for
two wvshicles (combining it with the oil ssparstion station). Here we have
installed a rack, near which are boxes conteining hoses with adapters. The
hoses are sonnected with lines delivering lubricant from the AZ-1E filling
units Iixed in & nearby building., On the open box lids, which form a work-
ing area, the mechanic.driver places his wrenches and tank lids, and the
armored cowls of the driving and road wheels.

The air-clean~ - cassettes are washed every 150-200 km, i.e., after
each trip.

This work . - performed on a production line equipped with a special
rack for woshing | ..» cassettes, & compressed air line bringing air from s
compressor, and bx. 18 with an electric oil haater (up to 80-95 degrees Cen-
tigrade). Here to 41z ~ sholf reck with an oil-collector on which the cas.
seties are placed at an angle of 45 degrees to remove sxcess oil,

Innovators! efforts went into producing the cassette washing stand.
It is & 300 1i*sr vat above which is & basket which turns 360 degrees. Three
cassettes can ., placed in a row. The basket is driven by a mechanical orank.
Above the cas: tte basket is a line with norzle openings, connected by a hose
witha rotary © .ol punp. Fuel is sent to the pump through an intake hose
connecting the pump with the stand vat. The pump and electric motor are
mounted on & bracket welded to the vat. The stand permits washing a set of
caasettes in 3.5 minutes.

For servicing the vehicles after returning to the motor pool we have
set up an air-cleaning station to get rid of dust. Twenty vehicles can be
handled at once. Compressed air is delivered from fixea compressors., In
dry weather, after cleaning withcimpressed air, the vehicles can bypass the
washing point and go to the refueling poirt, which can aandle ten vehicles.
The washing point has the same capacity. At the daily service point there are
seta of tools and lifters for the mechunic-drivers, and specialized stations
us well,
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OPERATING FEATURES OF MOBILE TRANSFORMER SUBSTATICNS
Engr-Lt Col M, Val'dman

The operation of mobile transformer substations (PTP) has ¢ number of

features, knowledge of which helps keep up their absolute reliability and
constant readiness for operation.

Substation transformers are equipped with devices for regulating
voltages at their output within limits of #5 percent from nominal. Regu-
lation takes place by a change in the transformation ratio with the help of
additionsl teps off the windings., For example, the two-winding trarsformer
of the 2rd unit of the PTP.180 has additional taps on the high voltage wind-
ing, and the three-winding transformer of the ist unit has them on windings
of the highest and medium voltages.

If the voltage at the transformer output is higher than nominal (+5
percent), then to reduce it the number of loops of the primary winding must
be increased. If it is lower (-5 percent), then the number of loops must be
decreased.
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Fig. 1, Diagram of transformer winding tap switch
KEY: & «- transformer winding taps are shorted heres;
b -« improper position of the switch.
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Switching from one tap to another is accomplished by a specisl
switch (Fig. 1), the lever of which is brought out of the top of the transe
former, The switch consists of special contact rods (according to the number
of taps) and contact rings. Position I serves to reduce the voltage (if the
ocircuit voltage is higher than nominal by +5 percent), and position III
incresses it (if the circuit voltage is below nominal by -5 percent). For
rormal transformer opsration it is necessary to ensure reliable contact when
moving from one degree of voltage to another. For this purpose the switch
lever must definitely be moved to the detent point. In practice, however,
it is not always placed in this position (Fig. 2). The latter could lead to
a2 short circuit, and thus tc & malfunction of the transformer,

L,

\\_-.\,_-___

R "

Fig. 2, Diagram of improper swit~h positioning,

Contact reliability when moving from one level to another is checked
with the AVO.5M. If the switch is correctly placed, the resistance between
any phases must be minimal.

During substation operation we must also keep an aye on the KTV.35
ac contactor. Its tractive Jorce changes from 0 to a maximum value with a
frequency double that of the supply current. When the tractive force passes
the zero value the forces of resistance could draw away the loweinertis
armature, set it to vibrating, and even to sparking of contacts, To elim-
inate this phenomsenon the tractive force is created with two sinusocidal
fluxes with somewhat different phases so that the total tractive force does
not reach zero values. A shorted copper loop on the core serves as the
second coil, We must ensure that it always %s firmly seated and does not
shift. If it does shift, increased vibration arises and the loop goes out
of order, Inoresse of the air gap between the moving and fixed part of the
core due to misalignment, loose fit, or soiling leads to an increase in the
resistance of the magnetic circuit, a decrease in the inductive resistance,
and an increase in current in the winding. The latter cauases overheating
of the contactor and its malfunctioning. Increased vibration and noise are
cheracteristic signs of this maifunction. To eliminate it we must perform
a carsful aligmient of the moving and fixed parts during schaduled mainten.
.nc'.
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Mechanical blocking of he moving part after switching on and suto-
matic switching out of the coil with ths help of an end zwitch considerably

increase the life of the contactor.
KT 4100
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Fig. 3. Disgram of PTP.180 remote control panel. Dotted
line shows the changes made in the basic diagram.

To improve the working conditions of the personnel and increase main-
tenance safety, we have developed a remote control panel for the substation
(Fig. 3), mounted in the distribution cabin. From here it is possible to cone
trol tha switching on and off of the substation, sand also to regulate voltage
using a bank of lamps.

Electrical energy goes from the substutione to consumers over flexi-
ble cab-tire cables with rubber insuvlation and a rubber protective casirg.
Their operation also has & number of features, The most frequent cause for
the cable to malfunction iz e reduction in insulation resistance. This
usually takes place as a result of the destructive effect on rubber of oxy-
gen in the air, of light, and ozone. The latter is particularly dangerous,
since it destroys the double bonds of molecules on the rubber's surface.

If it is not stretched and does not have internal stresses, then a breakup

of molecules on the surface does not cause a destruction of the entire mass.
But in stretched rubber which is under the influence of ozone, small cracks
form which give access to the inner layers. The process of molecular
destruction also continues there, There begins a progressive destruction of
the rubber throughout its thickness, It is sufficient to have 0,0001 percent
ozone in the air for the first cracks to form in stretched rubber in just an
hour'!s time,

To reduce the effects of ozony we must reduce the internal stresses
in any way possible, ' Therefore a bend in the cable must be accomplished
with the largest possible radius (at least 10.12 outer diameters of the
cable), To remove stresses in cable lay-up, the excess cable must be wound
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in the form of a figure-eight. Tt is categorically forbidden to loop the
oable, as this leads to formation of "eurls! ar camage of insulation.

A second and most important reason for cable damage is the abllity
of rubber to absorb moisture, which leads to an increase of dielectric
losses and dielectric penetrability of the insulation., If the insulating
3bbor is in the water for 30 days its electric strength desreases ty 40

perosnt,

In winter the particles of moisture inorease in volume when they
freesze and as a result there arise additional internsl stresses, which to an
even grester degree reduce the atability of rubber toward the influence of
osone,

Iesakage current through the moist segments could cause a thermal rup-
ture of the insulation with a voltage considerably leas than normel, There-
fore the cable must be laid in trenches on special supports and protected
against the effects of direct solar rays and precipitation,
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COUPLING RADIO AND RADIO-REIAY SETS

Lt Col O, Mikhaylovskiy

Communications podrazdeleniye which go out for a field exercise often
have need to operate radio-relay stations coupled with VHF sets. However,
the radio-relay and VH!' radios lack adapters which make automatic coupling
possible. Manual switching of VHF sets, even if the radiotelephone opera-
tors and radio-relay technicians are highly trained, does not ensure timely
switch from receive to transmit.

To 3implify the operation in this mode we have created and adopted a
devic» which automatically switches VHF radios from receive to transmit and
back in the process of carrying on an exchange over a coupled radio channel.
Thanks to this v~ ensure a high quality of speech transmission, and the
radiotelephone operators (or radio-relay technicians) are freed from the
need to relay tha transmission,

The devics (see sketch) includes a hybrid set, low frequency ampli-
fier, dec amplifier, and slectronic relay. A conversation received over one
of the radio-rslay channels goes through switch P1 to the input of the hybrid
set, which makes the transition from the “wo-wire line of the radio-relay
station to the four-wire (separates the receive from the transmit channel).
Switch P1 hooks in to the input of the device any of the four telephore
channels of both half-sets of the radio-relay station,

The hybrid set is an electricel bridge, two arms of which are formed
by transformer Tri, and the other two are formed by resistor Rl and the radio-
reolay telephone channel., A balanced bridge is employed in the eircuit., The
signals from one of 1ts diagonals do not enter another, i.e., sveech received
by the VHF set and sent to the hybrid set vasses only into the radio.relay
communications channel and does not pass along the device's channel,

However, signals coming from the radioc-relay channel go only through
the device, and do not reach the VHF set, The hybrid szet employed in this
circuit weakens the audio frequency oscillations sent from the VHF set by
approximately a hundredfold. This practically fully precludes interference
from the radio channel and false operation of the device'sz elecironic relay,
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Basic electriocal eircuit of a device for coupling radio
and radio-relay sets. KEY: & == R-105

After passing the hybrid set, signals from the radio-relay channel
go to the input of the audio frequency wmplifier. Its two first stages are
P14 oryntal triodes (PP1 and PP2) in the circuit with grounded emitter, and
the output stage is two P201 triodes (PP3-PP4) in the circuit with the com-
mon emitter. Resistars R7, RS, and R10 and capacitor C4 serve to stabilirze
the working points of the crystal triodes. With an input signal level of
200 millivolts, the amplifier provides a voltage of 2 volts %nt winding II)
and 12 volts (at winding III) at the transformer Tr3 output. This sudio
voltage from winding II goes to contacts of relay R2 and then to the VHF set.
-4 From winding III signals go to the input of detector PP5, are rectified, and
- are sent to the do amplifier in the form of oconstsnt voltage.

The constant voltage, directly proportional to the lavel of loudness

of tho speech, tuilds up on condenser C6, is amplified by the do amplifier
(on tri.de PP6), and on reaching the optimal level opens triocde PP? of the
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oelectronic relay. As a result electromechanical relay Ri (RP-4) operates.
It switches on the tenwcontact control relay R2, which provides switching
of the spasch circuits. The electronic relay has a time delay up to five
seconds, which is necessary to keep the radio set in the "Transmit" mode
during pauses in the conversation.

Thus, signals coming from a radio-relay channel and passing through
the device, automatically switch the VHF radio set to transmit and are
relayed further over the radio comrunications channel to the subscriber.
During pauses in the conversation which do not exceed five seconds the device
eontinues to provide a2 relay toward the radio channel. After the conversa-
tion on the radic=relay channel ceases and after five seconds have passed,
the electronic relay switches relays R1 and R2 into the initial position.

The radic set returns to tho receive mode, and signals from the radio set
enter the radio=relay channel of communications (through the potentiometer
of the hybrid set R17), causing indicator light Li to glow,

The device provides for supenrvision of the conversations during relay
by listening with the aid of an electrodynamic loudspeaker hooked to the
output of the low frequency amplifier.
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SURVIVABILITY OF A SHIP UNDER REPAIR
Engr-Capt 1st Rank I, Korotkin

Repair and drydocking represent a special period in the operation of
a warship when part of its technical gear <. mechanisms, systems, and azsem.
blies -- i3 temporarily out of action. This condition demands that person.
nel treble their vigilance. The main task of each craw member of a ship under
repeir is to ensure that throughout this entire period, no matter how long it
is, all safety requirements are observed and all steps teken to onsure the
survivability of the ship and the total preclusion of emergency situations,

Let us examine certain features of ensuring survivebility of a ship
under routine and medium repair,

Before beginning work on the ship the munitions are unloaded without
fail, and fuel and lubricants are removad, If welding and other work involv-
ing open flame is planned, fuel and oil tanks are carefully cleaned and
steamed out, otherwise fires might break out.

By the beginning of the factory repair, the corew has thoroughly checked
and if necessary replenished the set of emerguncy rescue and firefighting gear
and has put it in readiness for immediate use.

The plant on its part also prepares mians to fight for survivability.
It provides the ship with electrical power not only for illuminstion and for
performing repair work, but alsoc for operating pumping and firefighting sye.
tems and other msans of fighting for survivability. In the plant srea set
aside {or berthing all safeiy measures must be observed and portable fire-
fighting gear must be placed there.

A joint plan for fighting for a ship's survivability is usually workad

out for more precise delimi:ation of functions and for increased responsidbility
before beginning of repairs. Here there are provisions for use not only of
ship's personnel and equipment, but also those of the plant. Inasmuch as the
ship's command has responsibility for survivability during repeir, the crew

has the duty of continually observing all plant work which could directly or
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indirectly afiect the ship's survivability . whether it be overhaul of mech.
anisus and syrstms, repair cf aleatrical equipment, or re«placexent of hull
cover sheets,

It is very importart that the vlant spucialists and the ship's conmand

set up business contacts and arrange for mutusl inforastion and agreements

on upcoming work and messures to ensure their safety, Both the ship's crew
and plant workers must have good knowledge of plent and ship procedures snd
hold to them rigidly. Particulsr attention must bas dirested ¢nrwerd how all
workers follow the ship's rules and obssrve measurss of caution and safety.
They must bs informed that the ship's commeador has the r»ight and is obli-
gated to halt any work on the ship if dewands of survivability and safety
rules are violated,

Just how is unsintability of a ship ensured during repair work?

During this iamportant period work procedures ars followsd which ensure
E. that during repair the tightness of structures which contribute to a ship's

‘ unsinkability are preserved to the greatest possible degree. This includes
not only bulkhesds and decks, but watertight hatches, doors, and vents.

All spertures which are formed in the watertighi hull of a subsurface
or surface ship #s & result of disassembly work sre immediately stopped with
plugs or other devices which restore the watertightness of structures at
places of disassembly. This situation extends fully to hull sheets removed
: for onlcading of equipment. Watertightness is also attempted when leading
yower cables and air hoses from shore to ship. If power csbles and hoses are
extended through hatches and other apertures of a watertight ship, we must
allow for the possibility of quickly rsmoving them and battening the hatches
in casu of urgent need.

TE e

The watertight hull, its coverings, and gear fur fighting water end

fires are repaired urder a special schedule which provides for a certain
; sequence of work and its fulfillment in the shortest possible time., The
schedule must obssrve the prirciple of sequence of repair of important watere
; tight covers. On submarines, for example, this reiates primarily to the
! covers of access, torpedo-lcading, and other hatches and to doors of the
watertight bulkheads., Work irvolving a viclation of tightness of watertight
structures, assemblies, and systems is usually performed within the bounds
of one autonomous compartment,

E ; Anobject of particular concern for enginser-mechanics during repair

[ work is supervision over the weight load of the ship. A change in this often
] : lowers its stability. In order to constantly know the state of stability,

§ ‘ it is necessary to organisze on tne ship & special accounting for movement of
; loads and the presence of free liquid surfaces., Account must be taken also
of all cases where the watertightness is violated during repair.

Danger of ocutbreak of fire during repairs rises substantially if
werk involving open flame is not. well enough organized. Such work must in
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no case be ellowed in areas of the ship subject to fires Af fuel and oil tanks
have not been oleaned ahead of time and if working areas have not been pro-
teoted agsinst fire, In accordance with the Ship's Regulatiions, supervision
mist be set up over the welding and other work invoiving open flame, and also
over the repair of electrical equipment,

We must rigidly supervise electrotechnical work and see that it is
performed in accordanse with established norms ensuring safety of the ship
and its personnel, Improper performance of sucsh work is one of tho main
sources of the outbreak of fires on a ship.

It is fully understanisable that for the entire period of repair we
must provide for such efficiency of the puaping and other gear (fixed or
portable) which will ensure effective enough battle against fires and water,

Any emergency involving external water coming on board or the outbreak
of fire mset be quiockly resclved using the ship's and so.called "offship"
personnel and oquipment, Therefore, for practicing coordination of the orew
of a ship urder repair with personnel of off-ship chast' and organizations,
it is well to periodically conduct joint practices exercises, during which
w;ldoﬁn:\toly check the operation of technical means of fighting for surviva.
bility.

In contrast to ocurrent and medium repairs, drydock repairs have their
peculierities, caused by the unique stages of drydocking a ship. There are
four such stages, In the first stage the ship is readied for drydocking, in
the second it is placed in the dock and set on it, in the third work is perw
formed in the dook, and in the fourth the dock is filled with water and the
ship removed. In all stages there must be complete provision for survivabil.
ity and safety of the ship so as to preclude emergencies and accidents involv.
ing personnel.

Whan preparing for drydocking (stage L), the ship's heel and trim must
he brought tc & minimum and must not exceed sllowable values. If this is not
the case, the seating on the way and cages otkiJ will be uneven, which might
lead to a disruption of the ship's local rigidity. In a floating dock the
trim and heel of the ship are dangerous for the entire ""dook-ship" system,

To ensure fire safety, steam boilers are put out of operation, all
unnecessary and inflammable objects are remuved from the ship, its firefight.
ing condition is carefully chocked, and above all the resirtance of insula-
tion of the ship's ocirocuits and electrical mechanisms is supervised. This
sust be no lower than operating norms. Before a submarine is placod in the
dovk the storsge battery is charged without fail and the high pressure air
reserve is replenished,

Before placing the shiv in the dock (stage II), all side epertures are
battened and particularly thorough observation is set up over the watertight
areas near wh'ch thé cages and way are placed, When the shiv is in the dock
we check its seating on the keel blocks to prevent dentz in the hull, 1In
winter it is recovmendod that all main lines be blown out to prevent their

freezing.
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In the drydock process (stage III), the orew must contimuoisly observe
the watertightness of the hull and the ocondition not only of mean: of fight.
ing for unsinkability of the ship, but of the dock itself and its flood gats
(in a dry dock). In case water gets into the dock by scoident, personnel
must imrediately take steps to meke the ship's hull watertight. In additioen,
the orew aids in sliminating the emergency in the dook.

AL the end of all work and before filling the doock with water, the
men check all watertight areas, tie down shifting lcads, check the condition
of the shLip's weight losd and the stowage and fastening of sclid ballast,
and ready means of fighting for survivability for operation.

Whon the dock is being filled with water and the ship removed (stags
IV), the orew keeps an attentive eye on the trim and heel, and also on ths
seal of the watertight hull,

Precise orgenization of work, attentiveness, forosiiht and once again
forasight -~ this is vhat is required of a ship's corew while the ship is under-

going repair,
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INCENDIARY BULLET
Unattributed

In 1855 a Russian officer named Polysnskiy for the first time in Russia
proposed a bullet with incendiary effects. It had a ocylindrical shape, and

within it was an incendiary substance igniting on being fired and burning for
10-15 seconds.

Firing tests to a range of 200 and 800 paces showed a satisfactory
incendiary effect of the bullet and a good accuracy.




HUN TO WRITE A REPORT
Engr-Capt 1st Rank V, Smirnov

The time i1s approaching for drawing up annual reports on results
of inventive and innovative work. What should we give attention
to in writing them? .. this is the question of Maj A, Limbaytis
and Capt V, Davydevskiy.

Deputy chief of the inventions section of the USSR Ministry of
Defense, Engr.Capt 1st Rank V., Smirnov, answers this question,

The report on resulis of inventive and innovative work in the chast!
and on the ship is drawn up by the chairman and secretary of the inventions
conmission according to the format prescribed by the time-shest of state
statistica® and bookkeepings records, effective 1 January 1967, and is signed
by the chast' commander and head of the financial agency. It is submitted
directly o the Chief before 10 Jamary. If the chast! is financed by anotler
chlef, a2 copy of the report is sent to him as well.

The report consists of two parts: numerical indicators (Form 4 NTspets)
and explsnatory notes, In addition, scientific-research, design-planning
organizations, and higher military educational institutions submit informa-
tion on formulation of claims for inventions according to the format prescribed
by the above time-sheet.

What peculiarities must be considered in 1'illing out the report form
and making the explanatory entries?

In some reports the column "Number of proposals for which certificates
have been issued" reflects the number of certificate blanks issued. It must
not “e forgotten that many proposals are devsloped by groups of authors, each
of which receives a certificate.

We must check to see that in section II of the report ('"Movement of
proposals") the sum of digits given in columns 4, 7, 8, 9, 10, ard also 1 and
2, equals the figure shown in column 3, and the sum of digits in 5 and 6 equals
the figure shown in column 4, If there ars any discrepancies in these columns,
the reason must be given in the explanatory notss.
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In filling out ssotion III, we rmet remember that savings from the
adoption of inventions and innovative proposals are shown only in the
actual amount, and not an arbitrary or tentative one. Such savings are
usuelly provided by the adoption of suggestions in enterprises or organize-
tions using costeaccounting. The effect in the technical, combat, training,
or other arsas from the adoption of proposals in chast'! should be shown in
the explanatory notes.

We must be especially attentive in compiling the explanations., Tho
first section should contain a detailed account of the measures taken to
develop inventive and innovative work, concrete examples of the influence
of tachnical creativity on raising the quality of combat readiness and come
bat training of chast', and a revelation of the essence and effectiveness of
the most valuable propossls., It is necessary to dwell on the proposals bor-
rowed from technical information pamphlets and ccllections, and stress the
offect obtained from their adoption.

The explanatory notes reflect both the successas as well as the short.
comings which hinder further development of inventive and innovative work,
and review the possibilities for eliminating such shortcomings. In particular,
it is important not only to correctly and fully indicate the course of reali-
zation of proposals, but to analyze the reasons for delay in their review
and adoption,

We must dwell on the section of explanatory notes which shows the
financial support of inventive and innovative work. If, for example, tunds
were spent on organizational activities, there must be an explenation as to
how much was spent and for what specific purposes. Costeaccounting enter-
prises must definitely indicate the sum of transfers to the All.Union
Society of Inver’ rs and Innovators (it must comprise 0.3 percent of the sunm
of savings realizsd as a result of adoption of proposals). In this same
sacticn we review tune questions of' the correctness and timeliness of payment
of rewarde to authors of adopted inventions and innovative ' roposals, as well
as the fullness of use of sums allocated for these purposes.

It is not a difficult job to write a report and sxplanatory notes in
oamplete accordance with demands of the time.sheet and with methodological
instructions of the Inventions Section of the USSR lMinistry of Defense on the
organigation and conduct of inventivc and innovative work in the Soviet Army
and Navy. Complete and timely reports which contain a thorough analysis,
11luminate foremost experience, detsil the characteristics of valuable pro-
posals, and show the role of technical creativity and give sdvice and sugges-
tions on improving the organization of inventive anrd innovvative work, have
a substantial influence on its further development in the Army and Navy.
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ACTIVENESS GROWS
Engr-it Col A, Burdenko, Lt Col Tech Serv A. Kiselev

I-ventors and innovators of the Red-Banner Kiev Military District, at
their laat conference, summed up work done in the Lenin Jubilee¢ Year and dur-
ing preparations for the 24th CPSU Congress and discussed the course of ful-
fillment of socialist pledges made by them in the first year of the new five-
year plan,

The Deputy Commander of the district, Lt Gen Tank Trps V., Gorbsn',
spoku at the conferasnce, noting that the steady growth in number of proposals
submitted and adopted characterized the high crsative activeness of district
troops. Attention is also drawn to the fect that in just the first training
period of the current year thu number of claims for invertions was 70 percent
of the number submittsed for all of 1970 and was almoazt equal to the rumber
subritted in 1969.

As we know, success does not come of itself. It is a res.dt of con-
stant concern on the part of commanders and Party and Komsomol organigaiions
twuid development of technical imsyination, coordinated work of inventions
comnissions, and the ~onduct of many mass-orgénizational and propaganda
activities, In particular, a stimulus for further development of technical
ocreativity was the jubilee month of collection and realization of innovative
proposals conducted in district troop units in 1970, It was an effective
means for mobillizing the creative efforts Jf iunovators to perform the tasks
before chast', military schools, and repair enterprises,

Militery repairmen took an active part in the competition to adopt
the most rational equipmert for work aress, as anncunced in Tekhnika i vooru-
zheniye Ho 11 for 1970, and already much useful work has been done. By the
oponing day of the conference 6C.70 percent of work areas in repair st!
and enterprises were outfitted in accordance with the demands of scientific
ory;anization of labor,

The district is widely adopting the most valuable new developments.
This is facilitated by centralized manufacture of new items. For example,
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this is how we manufactured sets for troop firing range ssctor control panels
with means of reverse information, and an apparatus for receiving warning sig-
nals,

The speaker told in detail about the work of the foremost creative cole
lectives., For example, the chast' where the inventions commission is headed
by Officc> N, Pomazov won the rotating prize for best status of innovative
work for the seventh year. Here favorable conditions have bsen set up for
thie work of innovators, and special rooms or corners have beer outfitted.
Visual agitation has been well organized, Commanders, political workers,
and inventions comnission members regularly givs lectures and talks for the
personnel on achiovements of native science and technology, and of the impor-
tance of technical creativity. The course of fulfillment of soclalist pledges
cn innovation ir summed up quarterly and discussed at expanded sessions of
invertions commissions.

In the aviation chast' where the inventions commiasion secretary is
Maj Tech Serv A, Kabanov 82 proposals have been adopted in eight months of
1971. lot only engineertachnical personnel, but flight personnel as well,
take active part in rationalizing work. The creative labor of chast' pere
sonnel has produced, as an example, a test area [Ehzovochnnya nloshchadka
with a control-checking station for testing the power plant and main sys-
tems of the aircraft and engine. Instrument control laboratories have been
outfitted in all services,

The inventive and innovative work in district military schools has
been widespread. For example, in the winter training period alone the Voroshi-
lovgrad Higher Military Air School for Navigators imeni Donbass Proletariat
received 257 propcsals, of which 238vwere adepted to date., The Firast Khar'.-
kov Red-Banner Military Air-Technical School, with the active participation
of innovators, outfitted 19 new laborstories and 15 model dsnonstration work
areas, snd oveated 11 trainers, 64 laboratory units, and other technical
training means,

At the repair enterprise where the inventions commission chairman is
Engr-taj G, Pollkarpov, the adoption of certain innovative propossls facil.
itated an increase in labor productivity by more than 3 percent. Tens of
thousards of rubles were saved in a year.

The speaker dwelled also on shortcomings in work with innovators, lot
everywhere, for example, has the exchange of valuable proposals bheen sat up
in the proper manner, and innovators invent what has already been invented.
For example, in one ¢ ! the innovators were asked to develop means for
mechanizing loading itary goods on vehicles, while this had already
been created in another ghast'. In places topical plans are not drawn up
sufficiently well, the proposed inventions do not always sppesr, material
and, more important, moral stimuli, are not used to the fullest extent,

In conclusion, Lt Gen Tank Trps V, Gorban'! set concrete tasks for the

innovators of all military specialties, directing particular attention to
urging that the creative thinking of soldiers work especially intensively
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during field exercises, In the field equipment is operated under conditions
near to those of ocombat. In this situation propesals should arise, adoption
of which will facilitate an improvement in conditions of working with weapunry.

The conferense anncunced the Ukases of the Presidium of the USSR Supreme
Soviet on awarding to a number of officers the honorary title of honored inven.
tor and honored innovator of the Republic and the order of the district come
mander-in-chief on rewarding the best innovators and organizers of inventive
work. The high titles were given to Engr-lit Cols V, Volkov, Ye, Lebedev,

D. Turskiy, and T. Ivarisov.

Conference particlipants examined a display of technical creativity,
which showed around a thousand exhibits, 4 mojority of them convince one of ;
the fact that the crestive thinking of district innovators is concentrated A
on resolving the tasks of prime importance set by the 24th CPSU Congress: '
to make more rational use of labor resources and to lowsr the lahor expandi- '
tures by reducing manual and hard physical labor.

At the exhibit, rationaligers of RedeBarner Kiev Military District
showed effective means to mechanize transport, loading-unloading, and ware-
house work in motorized rifle, tank, missile, artillery, and engineer chasgt!- !
All of them not only ease labor, but facilitate an increase in comdat resi- '
iness and a reduction in time of preparation of equipment for combat use,

e centasidin:

Fig. 1. Belt :ransporter before beginninrg of loading.

For sxample, at the suggestion of Lt Col V. Filimonov, one of the
chagt! developed a belt transporter (Fig. 1) for loading boxes of weapons and
ammunition from the storehouse. The transporter is set in motion by the
engine power from the vehicle beirg loaded., It is & unit which conaists of
a frame, a four.section roller conveyor, a drive drum, 20 carrying and 8 sup-
perting rollers, tightening mechanism, two rails, mining transporter belts,

3 1link ohain, and two drums set in a pit. They transmit the turning moment
2, from the right wheel of the vehicle to the transporter,
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The transportsr was made from msterials at hand with local labor.
Its sffectivensss is rether high: four men can load a vehicle in 4.5 mine
utes with heavy cargo items.

¢ ntrn g eI AR

Of no less value is a means of mechanizing loading work proposed by
Engr-Maj B. Chernyekory and Sr Lts A, Bulakh and V. Novitskiy. It includes
five wheeled trecks along which loaded trolleys pass. Height of the tracks
from the floor of the loading ramp corresponds to the height of a vehicle
loading platform, and the loaded trolley rolls into the vehicle body with-
out groat effort. Electromechanical traction is delivered from the warehouse
to the loadirg sites for the trolley with the aid of an electricel motor,
reducer, and blocks, In case there is no electricel power, this oreration
can bs performed using the vehicle's engins through & system of puileys,
Adoption of above device permits reducing time of loading armored cargo by
elmost eightfold, and reduces in approximately the same amount the number of
personnel needed for this work. The front of work has also expsnded, Now
nine vehicles can be loaded simultaneously instesd of only two,

Lt Col Ye, Chukhno, Capt M, Beloshkurskiy, and Capt M, Stupsk devel-
oped an interesting set of equipment for mechaniging the loading and unload-
ing of engineer cargo. It consists of a container, platform, 2-ton elsctric
hoist, mechanical roller conveyor, and boom with winch and tourniquet for
loading containers. Use of this set has permitted incressing labor produc-
tivity in loading-unloading work by threefold and reducing fourfold the num-
i bex of people needed, Means of mechanization created by Engr-Lt Col P,

s Leshchinskiy make it possible to more rationally meske use of warshouse space
% and reduce the time for loading chemical defense goods by approximately ten-
fold.

Eaiibidan Uil it .

Repairmen presented at the exhibit convenient specialized work areas
and outfitting oreated in the course of the competition announced in the
November 1970 issue of this journal., The electrical repairman's work area
adopted in the repair ard restoration battalion at the suggestion of Lt V,
Blintsov is equipped with a support on which is placed the aggregate under
repair, a panel with sockets for 220 and 24 volts, and a desk cabinet in
which spare parts are stored. Cn the rack there is a place for an instru-
ment to check armaturss, and there is a detachable support. The bench con-
tains four sectioned tool boxes and a niche for control-measurement instru-
ments. The bench is covered with yellow and light gray plastis, and the
instrument rests are made cf piaxiglas.

Engr-Maj V., Galich and Soviet Army employees Olwynik and V., Nechayev, =
who are innovative signal men, proposed a rsdio technician's bench (iig. ).
It 4s equipped with sholves for measurement apperatus and with a power panel

with voltage regulator.

In the distriot repair shop, Capt S. Tsigankov, Jr Sgt N. Mushitskiy,
and Pyt A, Chumakov created a specialiged work area for an electrician for
repairing target equipment. It is convenient for working and easy to make.
Labor productivity inoreases by 25-30 percent at such a work area.
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Fig. 2. Radio technician's bench.

One of the elements of a cell room worx area is original in manmufacture.
This is a stand for semisutomatioc pouring of electrolyte into storage bat-
teries (Fig, 3), suggested by Lt Col P, Abakumov. It consists of a reservoir
holding 1500 liters of electrolyte, a polyethylene 100-1iter reservoir with
& distributing head, plexiglas plates with pipe cornections, a 1.5 liter
control jar of plexiglas, a frame with table for delivery and placement of
batteries and for supporting the distributing plate, a control panel cone
taining & relay switch, level light, and sentrel toggle switches, a rotating
table, and a delivery and removing roller conveyor, Time for pouring eleoctro.
lyte is cut fivefold with the adoption of such 2 stand.

Fig. 3. Stand for semiasuto-
matic pouring of electrolyte
into storage batteries
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The exhibit showed many technical innovations directed toward the
improvement of technology of repair, ‘of methods of operating technology and
weaponry, and toward acceleration and increase in quality of scheduled main.
tenance.

Aunong many other devices, the sviaters submitted a device which can
be used to quickly remove the compressor rotor blades, and a device which
makes it convenient to straighten pipes with varying forms of warp, and in
so doing to maintain their sizs end shape., The first device is a withdrawal
tocl with movable holder, which is shifted by mesans of a variable lever arm.
The second replaces the complex hydraulic units. Their authors are Engr.Col
A, Lysenko and Engr-Capt E. Isayev. Engr-Maj A, Sokha took part in develop-
ing the second device.

Engr-Lt Col V, Batal'yants and Capt Tech Serv I, Kuz'min of the Vasil'a
kov Military Air-Technical School suggested a device for checking the degree
of charge of storage batteries., Using it, there is no need to unscrew the
charge valve. It 1s smwall in size, convenient to operate, and psrmits check-
ing the charge on all makes of aircraft. It cuts time spent on this opera-
tion by 40 percent, prevents the early malfunction of the charge valve, and
keeps mechenical admixtures from getting into the shock absorber.

Innovators of Chernigov Higher Military Aviation School for Pilots
imeni Lenin Komsomol submitted over 60 exhibits, among which was an instru-
ment for checking the paramsters of powerful triodes and a universal hydraulic
unit for assembling and disassembling aircraft and vehicle wheels.

Fig. 4. Main radio training panel

Technical training means were also demonstrated at the exhibit., The
attention of conference participants wes drawn to long-range radio train-
ing ground equipment (Fig. 4) adopted at the Poltava Higher Military Com-
mand Communications School at the suggestion of Col I, Belyayev and Sr Sgt
(Extended Service) A, Dzherelyuk. Using it, it is possible to supervise
radio exchanges, semiautomatically introduce situations, and adjust and set
up radio interference on 12 radio channels, laj A, Losev croated a compact,
convenient work area for training radio telegraphers, It fully replaces the

organic apparatus,
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A trainer developed by Engr-(Col B. Rukostsev, Capt Tech Serv B, Iva-
nina, Sr Engr-Lt P, Morozov, and Sr Tech-Lt V. Lavrinenko permits training
in the techniques of serial photography under ground conditions. In addi-
tion, with its help it is possible to revesl factors influencing the quality
of photos when photographing under varying conditions and modes of aircraft
i flight. From the processed film it is possible to judge how the speed of
! flight and time delay affects the displacement of the picture, and how the
intervals between shots and flight spsed affect the size of the longitudinal

soverage.

Good results are obtained in learning on the treiner developed by Engre
MeJ N Kuznetsov, Its purpose is to practice the sequence of performirg
operations of starting and testing arn engine, and also assembly-adjustment |
work on aircraft. Process charts are used when working on the trainer. ;

Produced from
st available co

E:

Fig. 5. Engr-Lt P, Ivashchanko explains the design of
innovations he developed to Jr Sgt V., Chukhlebov and 1

Pvt V, Kostyrko.

Many were interested by the devices designed to perform various inves-
tigations, measurements, prognostication, and control over the opsration of
8 complex apparstus. For example, the Kiev Higher Enginesr~-Aviation Milia
tary School of the Air Forces submitted a device developed by Engr.Lt Col
O. Litvinenko, Engr~Capt I. Bondarenko, and Engr-Lt P, Belousov. Using this
device, it is possible to make two- and three~.dimensioral recordings of
imszes using the holographic method, receive and analyze two~dimensional
spectra of given images, perform cohersnt filtrstion of the signal, and re
produce the initial signal from the recording.
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A group of authors from the same school -~ Engr.it Col V. Kudritskiy,
Engr=Maj A, Popov, and Soviet Army emplcyee G. Lazarenko -~ produced a pre-
dictor of the technical status of a redicelectronic apparatus, opersting in
an automatic or manual mode. The principle of its operation is that a measured
parameter value is sent to the input of the instrument in absoclute or relative
unitz, and a value of this seme parameter is received at the output at sube
soquent instances of tims, Prediction error does not exceed 10 percent.

A graduate of the Kiev Twice Red-Benner Higher Military Engineer
Communications School imeni M. I, Kalinin, EngreLt P. Ivashchenko, who has
been awarded the bronzs medal of VDNKh SSSR ystavks dostizhenly narednogo
khoryaystvo SSSR; Exhibit of echievements of the USSR national economy/ for
partiocipation in the Central Exhibition of Technical Creativity of Youth
(dedicated to the centennial of Lenin's birth), is the author of two new devel.
opments submitted to the exhibit, One is designed for comparative testing of
various ignition systems of internal combustion engines, and the other is
for measuring thyristor parameters (Fig. 5).

The numerous exhibits demonstrated at the exhibition attest to the
variety of real problems being resolved by innovators and inventors of the
district. 48 we have already noted, there were around a thousand of such
exhibits, Over 120 of the more valusble developments were picked for broad
adoption by district troop units,

The conference and exhibition will aid in further increasing the cre-
ative activeness of diatricet innovators.
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REQUESTS

Request Nr 26: Lt Col L, Petukhov: I would 1like to become familiar with the
design of a device for checking skills in driving and in determining the reac-
tion time of drivers, We need such a device for training young drivers.

Request Nr 27: Maj V. Popov: We are interested in a universal instrument
) would be possible to locate damage in VHF and short-wave apparatus,
It should be small and portsable.

Letter to the editors from Lt Col P. Gabalin: In the request acotion we find
@ NeceIsary ormation, which eliminates the need to resolve tasis which
have already been fulifilled.

For a long time we were engaged in a search for the most optimal methed
of determining the average speed of movement of combat vehicles, Using the
answers to the request of Lt Col M, Ivanov, published in the March and June
issues of 1971, we made and tested two models of a straight-.edge proposed by
Lt Col Yu. Rudchenko., It sstisfied us, and we are now making a set of such
straight.edges,

Request fulfilled:

Lt Col L. Zelkin (No 5, 1971) was interested in devices or methods for
washing inner surfaces of fuel tanks of engineer equipment without using cor-
rosive materials,

Soviet Army employee M, Zil'bergleyt reported on such a device for
washing fuel tanks of MAZ~200 and ZIL-164 vehicles. Using it, heated steam
is passed through the vehicle tanks and they are then washed with water,

The device (ses sketch) allows normal working conditions and prevents
bumidifying the air and moistening the walls with steam., It is a cabinet with
two doors, & hood (2), and tray (1), In the upper part of the cabinet is
mounted an exhaust damper (5) 200 mm in diameter, oonnected with the ventila-
tion exhaust pipe. The damper control 1s manusel, using handle (3).
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KEY: 8 == to sump; b -~- condensate; c -~ steam,

The tray of 1-mm thick sheet steel is welded to the lower part of the
cabinet and serves to collect and drain off water and condensate through the
outlet. To the side and rear the cabinet is covered with sheet steel 1 mm
thick. To prevent corrosion, its exterior is covered with KhSG.25 primer
and_ﬁhSE-23 enamel and the interior is covered with primer EP-0010 and enamel
OEP-U4171.

Stoam and water enter the tank through pipes (4) via connection pipe
(6), which is insertad into the inlet hole. The amount of steam and water is
regulated using vents. The tank is placed intc the cabinet with the inlet
hole down, and all plugs and connections must be unscrewed.

In oporating the device, it 1s necessary to periodically clean the
tray of dirt and resins so that inflammable substances do not gather there,
and to check the seal of pipes.

The device is simple to build and can be made by & repair enterprise.
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Engr-Capt 2nd Rank Yu. Komarov developed a unified work position for
a radio technician and electrician, where not only individual parts are uni-

form, but the entire design as well, including overall size.

The sketch shows it set up for electrician work. This area is a
table of welded steel angle pieces with a size of 1300x700x800 mm, With it
is a bracket with a hinged joint, a fan, and a rotating chsir. Cn the table-
top (7), which is covered with nlastic, bolts secure a tool and instrument
stand (2) 1300 mm wide and 600 mm high. In this instance the stand has
panel (1) with instruments, tools necessary for work, drawers (10) for small
tools and parts, hood (11) which usually contains a curtain, holder (9) with
board (8) for a drawing, and support (3) for a soldering iron and crucible,
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In drawers (6), mounted in the table, are kept parts and technical
documentation., Under the tabletop is drawer (4) (for electric drills and
vises), the top of which (5) can be used as a shelf,

Inasmuch &3 the work of an electrician has much in common with that
of & radio technician, the latter's work area retains the baszic elements of
this table designed for the electrician, There is a change only in the
outfitting of the tool and instrument stand, and to the side of the stand
and table top are secured four additional shelves.

Considersble means are not required to manufacture the equipment of
the suggested work areas, as many parts are unified.
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KEY: & == output; b -= input; ¢ == from trigger;
d «= from receiver,

The time needed to tune a radio-relay station can be reduced with the
help of a device created by Engr-Lt Col Ye. Shterngarts. It simplifies the
process of supervising the adjustment of the phase in the synchronization
unit, The device is an additive circuit with six resistors and three dicdes.
Pulses taken from the trigger (meanders) are sent to Input 1, and pulses from
the receiver are sent to Input 2, The circuit output is connected with jack
G=20, Resistors Rl and R2, R5 and R6, form voltage dividers, and are selected
so that the necessary value of sum output voltege is obtained, There is no
requirsment to perform any additional adjustments in the oscillograph unit.
In adjusting phase, pulses from the receiver are placed in the middle of the
"brackets."” The entire additive circuit is contained on a pertinax card 30x
50 mm and can be secured to the front panel of unit 210,

L

To measure the density of electrolyte in storage batteries, it is con-
venient to use the device proposed by Engr-Lt Col Ye. Anishchik and Engr-Capt
V., Kavun, Tt consists of ring (1) 1 mm thick, made of cellular plastic
and mounted on a float., It moves freely within the glass bulb, When the
buldb 13 filled with electrolyte it floats together with the float. Density
readings are made with the help of the ring according to the float graduations,
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To ensure that the ring does not move on the float, electrolyte is
taken in carefully, without abrupt jerks.

L

As reported by Engr-Lt Col A, Ageyev, dummy antenna-feeder devices
of transmitters and recelvers gerve in trsining radio-relay technicians,
With their help it is possible to set up damping equivalent to that intro-
duced Ly an actual line and of almost any length. This permits conducting
classes both at stations set up in two neighboring classrooms as well as in
mobile stations at a distance of 10-15 meters from each other, When it is
necessary to set up one commnications 1ink, one dummy is hooked into the
transmitters and receivers of two stations in place c¢f the actual cumbersome
antenna-feeder devices., When it is required to have sevoral links we use
the appropristie number of dusmies. Witk the help of dummies it is possible
also to set up & radio-relay line of communications,

The dummy is a rectangular body with ¢ size of 150x150x80 mm, within
which are placed two rods on each wall. They are insulated from the body.
Graphite powder or activated carbon from old gas mask canisters is poured
into the body. Esch rod is insulated from the carbon by a vinyl chloride
tube and is welded to a high-frequency socket, to which is hooked the RK-1
coaxial cable, The central conductor goes to the rod, and the braid to the
b“yo !

To adjust the value of the attemation introduced, hoies are drilled
in the center of opposite sides of the dummy body and bolts with washers
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are inaerted. By tightening or locsening the nut, pressure on the powder
is either inureaced or reduced, and as a result attenmuation changes within
limits which ensure a level of highfrequency oscillations in the receiver
preselector of any value, right up to gzero, i.e., until communications are
disrupted, The dummy practically does not radiate electromagnetic energy
inte the surrounding area, since it is closed and a coaxial cable is used,
This permits setting up several communications links which do not affect
each other, and making freer use of the entire range of station frequencies,

Soviet Army employees V. Zhavora, S. Goncharov, and I. Dorofeyev pro-
posed to use a plunger gauge to restore the epoxy compourds of the bed for main
bearing bushings of KDM~100 engines., The unit (1) to be repaired is placed
on a support. The surface of the bed (5) of the bushing and cap (6) is
cleaned of dirt and carefully degroased with white spirit. A wad (4) of regs
or asbestos is used to stop up the oil channel,

Plunger (2) is wiped dry and the segment coming into contact with resin
is wrapped with ciled cloth. Then epoxy compound (2) is put onto thes worn
surface of the bed and cap, The compound includes 25 grams of ED-6 resin,

5 grama of dibutylphthelate, 50 grams of iron powder, and 2.5 grams of poly-
ethylene polyamine. It is rubbed in carefully, Having placed the plunger
into the beds of the main bearings, the cans are put on and nuts tightened
in conformity with technical conditions. In 20 hours -~ the time necessary
for the campound to harden -- the plunger is removed, a punch is put into
the beds, and holes are reamed for the delivery of oil. After this the plug
is removed from the oil channel, After removing excess resin and shavings,
the channel and block beds are blown out with compressed air.

¢ & %

It is possible to replace the magnetic element with eight pins in a
printed circuit by using the device proposed by MSgt (Extended Service) L.
Ivanov, A copper sleeve is mounted on an ordinary soldering iron, with eight
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lobes on the sleeve. The latter are bent in such a way that the distance

between their ends is equal to the distances between corresponding pins of

the magnetic element. With the s£id of such a device, the electrician welds
811 eight pins immediately without overheating the printed cirecuit.
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Innovators of a repair enterprise created & stand facilitating repair
of MAZ~500 cabs,

It allows the cab to turn 60 degrees (with detents every 10 degrees)
about the axis of attachment of the forecarrisge. It consiasts of two front
support stands (1), & holding device (3), support rod (4) with end roller,
and rear support (5). Design of the front support stands permits securing
the cab by using the holes in its brackets. In a herizontal position the
cab is set on support (5). The necessary tilt of the cab is provided by means
of & jib, At the moment the cab is ralsed, the zuppori rod, turning about
the exis of the lug of the limit stop, sildes along the blocks of the hold-
ing device. As soon as the cab assumes the required position, it is locked.
To lower the cah it is raised slightly, and with the aid of lever (6) the rod
is pressed to the uprer part of the body of the holding device.

The cab is transported to the stand on & specisl trolley (2), design
of which also allows plscement of the cab on the stand. The trolley's front
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axle is rotatable. On the plaiform are special holders which provide fer
stability of the caby during transport.
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A device for packing concrste (author's certificate Neo 275098), invented
by Engr.Col M. Boyko and Engr-Lt Col P. Zubakin, provides rapid and reliable
sealing of the pressure plate on the enclosing structure of buildings,

It consists of the structure to be packed (1), pressure plate (2),
end plate (3) of the tubular support through which screw jscks pass which
press the plate (2), tubular telescopic support (&), & system of tanks (5),
a pump or source of compressed air, a sealed tank for delivery of solution
behind the pressure plate, and pips connectors (6) for draining air and solu-
tion from under the pressure plste.

The device works as follows. Two or three men mount the pressure plate
on the structure and using the telescopic support and screw jacks secure it
in e working position. After this they attach the delivery and drain pipes
with cook plugs to the pressure plate and begin to deliver the olugging solu-
tion intn the structure under pressure., The pressure plate is sealed on the
structure by sequential tightening of the screw Jjacks.
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NOTEBOOK ENTRIES

Soldoring

This iz a method of joining two or more metallic or metallized parts
by means of a bonding metal or alloy (solder), the mslting temperature of
vhich is beluw that of the parts being joined., The procvess consists of the
following., Melted liquid solder is introduced vetween the heated metals to
be joined. On cocling it hardens and firmly bonds the parts. Before solder-
ing, the touching surfaces are cleaned of dirt, grease, and oxidized layer.
To remove the oxide film formed on the metal during soldering, and to create
the necessary conditions for wetting the metal with the solder, we use spe.
clal chemical substarcrs called fluxes, There are two types of flux: acid
and nonacid., In cases where after soldering it is impossible or difficult
to clean the part of the remaina of flux (for example, during electrical
work), soldering is accomplished with nonacid flux to aveid intensified cor-
rosion of the metal at the soldered places., Use of this flux should be
stipulated in drawings or the TU [Tekhnicheskiye usloviya; specifications/
for the articles,

Depending on temperature of mslting, all solders can be divided into
those sasy to melt (with a melting poiat up to 400 degrees Centigrade) and
hard to melt (with a melting point over 400 degrees).

Solder methods
The following methods of heating are smployed when using hard solders:

== in a hsarth;
-= immersion in melted solder;

== ir salt baths, the tsmperature of which muast be somewhat higher
relting point of the solder;

-~ by the electrical method using an electrical contect apparatus;
-~ with the flame of a gas torch;

-~ high frequency currents;

-« in ovens.
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Cholce of a particular method of heating depends basically on the
series of the parts to be soldered, on their size and design, and on the
requirements placed on joining the parts in relation to the cleanliness of
the geam and £illing the gap with sclder. Thus, parts which warped on being
hsated with a gas flame were soldered successfully and without warping when
aeated in ovens, In many instances the best results are given by heating
with induotion ourrents.

High.Melting Solders (Hard

The high-melting, or hard, solders include those with a melting point
over 400-500 degrees Centigrade,

Copper-zinc solders cannot be used for soldering parts subjected to
shock loads or vibrations due to their brittlensss. These szolders are used
to join parts bearing only a static load.

When joining steel parts, the most accessible high-melting solders
are pure copper and brass L62 and L68, Connections soldered with brass, and
with observance of the temperature conditions, possess higher durability in
relation to copper solder and can be subjected to considerable deformatione.
They alsc possess higher plasticity., Overheating of brass solders causes
the zinc to vaporize, which deteriorates the mechanical properties of the
connection., (Inasmuch as zinc vapors are poisonous, it is necsssary to
preclude the possibility of inhaling these vapors on the part of the solderert)

Solder on a copper base of the LOK (tin-siliceous brass) type contsins
small additives of silicon and tin, which reduces the vaporization cf zinc
and increases the flowabllity of the solder, thus ensuring a higher density
and tightness of the seam.

Low=Melting Solders (Soft

The most widespread of the low=melting solders are tlie tin.lead, which
consist of lead and tin in different ratios. Sometimes, in addition to lead

and tin, bismuth and cadmium are introduced into the alloy, which lowers the
melting point, or antimony, which increases the durability of the seanm.

In instrument-mal:ing soldering with soft solders is employed in elec-
trical assembly work to join wires with electrical leads and for other such

aonnections,

Retention of the tightness of soldered seams for articlee subjected
to vibrations can only be considersd reliable if there is a rigid mechanical
connsction betweer. the parts joined.

Soft sclders should not bos used to connect parts bearing a load or
subject to scceleration forces arising with shocks or vibrations, or whicn
operste at a temperature over 100 degrees Centigrade, Parts can be jJoined
with soft solder only in individual cases when the mechanical forces acting
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on the soldered place are small and the area of contact of the parts con~
nected by the solder is sufficiently largo.

- 3 § In all cases of using soft solders, the touching surfaces of parts to
= ; be svldered are blanched beforehand to accelerate the process and obtain a

X | more reliable connection,
Soldsrs: ical Properties and Chemisal Composition - Silver (GGST 8190-
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KEY: a -- designation and make of solder; b -- specific gravity,
g/cm3; ¢ ~=- specific electrical resistance, microochms/cm; 4 ==
chemical compos!tion in #; e -~ silver; f -. copper; g -=- tin;

k == zine; 1 << cadmium, lead, etc.; j == admixtures, not over,
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VOYENIZDAT FOR THE READERS
Col P. Kukushkin, Deputy Chief of Military Publishing House

The CPSU constantly fixes its attention on questions of militery forma-
tion. Theoretical and ideological-political problems of military formation
in 1light of the decisions of the 24th Party Congress will find expression in
2 number of works in the topical schedule of the Voyenizdat in 1972, such as

Voprosy nauchnogo rukovodstva v Sovetskikh Voorughenn Silakh (Questions
of Selentlfic Leadership in the Soviet Arm orces), ns no -
gakon ghigni srmeyskikh partorganizatsiy (Leninist Norms: w o

rmy Party Organizations), . Lenin o vospitanii sovetskikh voinov (V. I.
Lenin on the Education of Scviet Soldiers), and Druz narodov - istochnik

nﬁshchostva Sovetskikh Voorugl_wnn?t_l_m 511 (F‘riemsﬁip of Peoplest Source
of Might o e Soviet Arm orces),

We plan to publish literature dedicated to the activity of political
organs and Party organizations in putting into effect the decisions of the

24th CPSU Congress: Osnovnoy zakon perti ghigni (Fundamental Law of Party
Life) -- ¢n demands of the Ekﬁ Rules pluc% on Imy and Navy Party members,
Sputnik parti o ivista (Party Activist's Companion), Kmaomo;'skaﬁl

ra v _Sovets 1 i Flote (Komsomol Work in the Soviet Army a avy),
ard Spravochnik propagandista 1 agitatora armii i flota (Guide for the
Pro Ad1st and I&&!or of the irmy and Navy). For political workers of
companies, batteries, and podrazdeleniye which ars equivalent there will be
the texts Zamestitel' komandira ro o :olitchasti (Deputy Company Commander
for Politica . odr iya (Guide for
Fodrazdeleniye Political Worker), nstillation of

Vigilance), me (Troop Field Training and
Political Work), and others,

An important place in the schedule is given to literature on ques-
tions of political and military education. In the series "For the Soldier
and Sailor on the Revolution in Military Affairs," there will be published
:rochures entitled "Discipline: Guarantee of Victory," and "The Time Fac-
tor in Contemporary Combat.”" The books Povelitell strategicheskikh (Stra-

tegic Sovereigns), Serebryanyye kryl'ya (Silver Wings), Vernos olgu
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(Loyalty to Duty), and others show the combat service of soldiers of differ-
ent combat arms and brenches of the Armed Foreces.

Literature on tactics is represented by the books Motostrelk
on v (Motorized Rifle Battalion in Combat), %ﬁﬁu
T ttalion in Combat), and fon v moy esante e Bate
talion in Amphibious Asssult). The bw (Recon-
naissence in Combat Exsamples) reveals me 8 operation of reconnaissance

godrnﬂoloﬁgg (groups) during the Great Patriotic War, the demands on recon-
naissance personal qualitiss of scouts whose deeds sre immortal,

The scientific-technical revolution in military affairs set for
officer ondres the task of mastering the fundamentals of scientific control
of troops. In the book by V. V. Druzhinin and D. S. Kontorov, Id’!ﬂ algoritu,

she (Ides, Algorithm, Solution), designed for commanders st a avels,
s officers, instructors, and engineers working in the field of control
sutomation, examines the possibility of employing technical means in combat
practice. The book by V. D. Skugarev and K. O. Dubravin, Nauka upravleni
1 flot (The Science of Contrcl and the Navy), tells about the organizational
structure of control, the fundamental forms of management work, and methods
of its norm setting, and gives certain methodological recommendations for
improving the orgaunization of this work in the Navy.

The new year will see a continuation of publicetion of books on mis-
sile technclogy, radio electronics, and electrical engineering. Among them
are the fundamental works Ballisticheskaya raketa na tverdom toplive (3olid
Fuel Ballistio Missile) ghe ovy raketnog '
Fundamentals of Missile Wsaponry), information for
students of higher schools and for officers connected with operation of mis-
sile weapnnry., The book Osnovy raketnoy tekhniki (Fundamentels of lissile
Technology), written from m!oxlv{a:s of open~source native and foreign press,
is designed for enlisted men and NCOs. It familiarizes the reader with the
history of development of missile technology, the design of jet engines,
rocket fuel, and explosives, and gives general information about surface-to-
air missiles and their use. A popular exposition of gquestions of preparing

ballistic missiles for combat employment is given in the book P?gotovkn k
pusku i pusk reket (Preparations for Launch and Launch of MissIles).

The brochure by N. K. Stupskov entitled "Safety in Operation of Mis-
sile Weapons" tells of the measures ensuring safety in the process of pro-
ducing missiles and in operating them in troop chast!.

The readers interested in achievements of contempordry technology will
find use in the brochure by A. D. Bogdanov entitled "Gyroscopes on Lasers,"
In popular form it examines the principles of operation of gyro instruments,
lasers, a.d the laser gyroscope, and gives exampleos of their practicel use,

The book by Yu, S. Denisov Osn%_vx rndio%z{\gki (Mundamentals of
Rsdio Technology) is deaigned for enlisted men NCOs, Readers can find
information about principles of rader and radio communications, electrovacuum
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and ion instruments, rectifiers, valve amplifiers, and pulse voltage genera-
tors. Here too is told briefly about oscillating systems and redio trans-
mitting and receiving devices. Attention is given to the physical essence

of phenomena examined,

Those studying electrical engineering are recommended the book by
G. M. Knyaghitskiy Osn elektrotekhniki (Fundamentals of Electrical Engineer-
ing), which examines in E.E:II the fundamental laws of direct ourrent, the
electricel field and capacitance, magnetic field and electromagnetic phenomenas,
alternating current, transformers and elsctrical machines, and electrical
measurement instruments. The book conteins a number of reference materials
needed in practical work.

The books by M, V., Verzunov Odnopolosnaya modulyatsiya v radiosvyagi
(Single-Band Modulation in Redio Coﬁu_nfc&!ou; and &o group woerk #;:—
Egig g%%fig na golusrovodniknkh i ferritakh (Pulse Circuits of Semiconductors

» 8) are ressed to various categories of signslmen. The first
describes methods of increasing the effectiveness of single-band signale,
maltichannel operation in single-band transmitters, and certain guestions of
operating single-band radio stations. The second describes principles of
constructing pulse circuits, physicel processes in the circuits, working out
basic versions of circuits, and their practical use.

The book by A, I. Paliy Radioelektronn rotivodeystviye (Radio-
electronic Countermeasures) uses material publis n native and foreign
press, The author shows the role and importance of radioslectronic means
in contemporary armed forces in conducting reconnaissance and providing cone
trol of means of armed warfare. It examines the characteristics of jamming
radiocelectronic means, redar camouflage, the effesct of muclear bursts on
redioeslectronic means, and the organization of radioelectronic countermsasures
in combat operations.

Rext year the readers will receive a number of publications on avia.
tion, cosmonautics, and naval affairs,

The book by I. I, Andrukhov is devoted to questions of the use of
helicopters in armed warfare., A. 5, Korovkin tells about the control, ori-
entation, and stabilization of space obJjects.

Aviation specialists will find use in the book Samclet i prirodne-
klimaticheskiye usloviys (The Aircraft and Natural Climatic CoEEEEIonai,
in which the authors analysze the influence of the surrounding medium on the
technical condition of contemporary aircraft, and the features of operation
under different climatic zones of a glider, an engine, electrical and radio

squipment, instruments, as well as ground maintenance equipment. They tell
of the festures of storage and use of fuels and lubricants ard pressure fluids,

The translation Samolet navig.*sio e sisteny (Alroraft Navige-
tiona) Systems) characterizes contemporary means of supporting flights, and
shows the ways to further develop them, It examines aircraft electronlc
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computers used to solve navigational probleas, autonomous radionavigstion
and doppler gear, and alsc ground scanning sgets,

svoye ispol'zovaniye avianostsev (Combat Employment of Aircraft
Carriers) and Avianostsy i vertoletonostsy (Airoraft and Helicopter Carriers)
are the books in which one can find the combat charscteristics of ships of
this type, and information on their ccabat use in the past and  present, The
book §1stm€ g%bon i ustroystva podvodnogo poisks (Systems, Instruments,
and Devices for erwater Search), written by a group of authors, generalires
the achievements of the last few years in the field of creating devices for
detecting objects on the bottom of seas and oceans, It describes systems of
underwater sesrch operating on different physical principles. It briefly
examines methods of determining the effectiveness of various systems of under- -
water search,

The book by V. I. Gorelov Ekegluntataixg eazoturbingx¥g ustanovok
(Operution of Gas Turbines) is ca ated for a e range of readers involved
in operating and repairing gas turbines. It can also serve as a training text
for gas turbine operators, "Diver's Guide,'" published in pocket format, will
be useful to persons engaged in emergency rescue work. It is also of interest

for those who are engaged in underwater research and underwater sport.

Boy

Many sailor readers will be interested in the guide to native maritime
toponymy, "The Sea Chart Tells," which lists 2400 maritime toponyms and reveals
the origin of names of geographic objects and iy whom, when, and in honor of
whom (or what) they were named.

The book by a group of authors entitled Pravila strel'by iz strelkovogo
orughiva i granatometov (Rules for Firing Small Avms and Grenaﬁo Launchers)
sets forth a stifies the rules for firing against ground and air targets

vhich are common for all types of contemporary small arms, as well &s rules
for firing hand-held antitank grenade launchers.

Much attention in the topical schedule for 1972 is devoted to publi.

cation of training, methodological, and reference literature. Spravochnik

o voyennoy topografii (Guide to Military Topography) is being published in
a mass printing., It contains information about topographic maps, serial
photos, tactical attributes of tarrain, and methods of studying it. Here too
are data on means of orientation, methods of orientation and target designa-
tion on the terrain, and techniques of making graphic drawings. It also gives
samples of topograohic maps, conventional signs and abbreviations used on maps,
and other reference information on military topography.

The text Metodika stroyevo chki (Methods of Line Training) offers
recommendations on methods of training ssrvicemen in techniques of individual
drill and in shaping up podrazdelenive, It tells of the procedures for conduc-
ting an inspection in ranks. The 53§obn1k voxgnnggo vodstolx! vtorogo klassa
(Textbook for Military Driver Second Class) reveals ths design, operation, and
procedures for mairtaining mechanisms, assemblies, and instruments of the
211-131, ZIL-157K, Ural-3?75, KrA2-255B, GAZ-66, and GAZ-69 vehicles. Special
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sections of the textbook gives nécessary information on organizing the opera-
tion and driving of individusl vehicles and vehicle columns under varying
climatic and road conditions.

One can take advantage of the combat capabilities of the tank wisely
and effectively only with an excellent knowledge of the desizn and operation
of the equipment, and the rules for its operation and maintensnce. Officers
of tank and motoriced rifle podrazdelenive and students of military schools

will be helped here by the Ushebn 3 o_tekhnicheskoy podgotovke
tankistov (Training Aid on Technica ning of Tankers).

In the collective work entitled Podragdeleniys inostrannykh symiy
(Small Units of Foreign Armies), the authors examine the organigation of
infantry (motorized infantry), tenk, and artillery podragdelenive of the
ground forces of the USA, Great Britain, and the FRG, ey describe the
weapors and combat equipment of thess podragdeleniys and their employment.

The topical schedule of the putlishing house also includes literature
on civil defense. Nine books and brochures tell of the destructive effects
of mass destiuction weapons of armics of capitalist states and of the vari-
ous measures of protecting the populace against them,

The publication of dictlionaries, visual aids, and posters contimes.
A large number of books of fiction, military history, and mewoirs has been
readied for publication., It would be impossible to liat them all, but even
from the books and brochures named cne can ses that our reader will receive
many interesting and useful books in the next yeesr.

The collective of the Order of Labor Red Banner Militaiy Publishing
Hous: of the USSR Ministry of Defense attentively studies the critical
remarks and suggestions of its readers and strives to improve both the
content ard the format of published books. It is focusing its attention
on resolving the tasks set before workers of the press by the 24th CPSU
Congress,
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MEANS OF ORGANIZATIONAL TECHNOLOGY
Lt Col I, Kudryavtsev

Adoption of the latest technology in planning and control of preduce
tion activities is now viewed as an absolute sondition for further develop-
ment of the national economy. To incresse ths effectiveness of production
we must create favorable conditions for labor, set up sonvenient work areas,
determine and adopt optimal technological processes, and establish the
necessary means of labor mechanization in all spheres, inocluding the sphere
of control.

Organizational technology helps solve these problems, This is a new
and rapidly growing field of science and technology. With its development
thsre began mass production and adoption of various instruments and devices
which mechanize management work. The nomenclature of means of mechanizing
mental labor enocompasses a large range of articles from the ballpoint pen
and mechanioal pencil to the input and ocutput devices of elsctronic computers.
A new reference catalogue helps in delving into this multipliocity of useful
things and sclecting the most suitable.® It examines the fundamental means
of organisational technology put out by industry in our country and the coun.
tries belonging to SEV Eovot ekonomicheskoy vzaimopomoshchi; council of
economioc sooperation/. The reference is designed for engineer-technical
workers, students, and workers of NOT /nauchnaya organizatsiya truda; scien-
tific organisation of hboﬂ « It will undoubtedly also be useful for service-
men who make use of various technical means in their work.

In our country means of mechanizing engineer-technical and management
work are usually broken into two major groups: means of computer technology
and means of organigational technology.

The latter include devices and instrvments connected with crestion of
textual, graphic, blueprint, and other dooumentation, with the processing and

1'Bux't.lms'. V. V. and Kaplan, E., B. Sredstva orgatekhniki (Means of
Organizational Technology). Moscow, "Fkonomika' Publishing House, 1971, 103
pages, price 38 copecks.
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operational reproduction of documents, with ensuring their long-term storage,
and also control communications and dictaphone apparatus,

Modern technology possssses not only individual mechanisas, but also
systems of technical means designed f'or mechanisation of varied fields of
management labor. The reference is called upon to help mechanise engineer-
technical and management labor in the acoomplishment of NOT measurcs,

The first chapter examires means of compiling doouments. These inoclude
typewriters, all kinds of devices which incresse the labor productivity of
typists, and dictaphone equipment,

The sscond chapter is devoted to means of duplicating and sopying
dootments., It tells of the means of light-, photo-, and thermecopying, and
slectrographic, electrostatic, and electroric copying. It also tells of
differsnt kinds of equipment for offset, stencil, and hectographic printing
and the means for miocrophotocopying.

In the third chapter the authors tell of the means for processing doc-
uments -~ devices for cutting, binding, and gluing documents, means for placing
protective covers on them, and devicss designed for destruction of papers,
for stamping, and other operations.

The fourth chapter is devoted to means of storing, seeking, and trans-
porting documents. The fifih chapter cites the technical charasteristics of
means for drewing work and caloulating operations, while the sixth examines
means of signalling and information.

The reference catalogue ends with recommendations for selecting fur-
niture and equipment for offices.
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WEAPONS OF THE JAPANESE ARMY
Engr-Col A. Latukhin

Article 9 of the Japanese Constitution adopted in 1547 states that
this state "rejects for eternity the threat or use of an armed force as a
means of reszolving internaticnal disputes,”" and therefore the country "will
henceforth not ereate ground, naval, or air forces, or sny othsr means of
wvarfars,”

However the facts show that the cruel lesson of WWIXI, which led the
Japanese people tc countless disasters and tragedies of the first nuclear
bombing in the history of mankind, was of no benefit to the shameless reaction
and militant militarists. With the direct complicity and assistance of the
USA in viclating constitutional provisions, the military-industrisl complex
of Japan murtures far-reaching plans for militarization of the state, includ.
ing the production of nuclear weapons,

Beginning in 1957, Japan has been systematically building up its
military potential, heving already saccomplished three five.ysar military
programs, Particular attention is given to ocutfitting the forces with the
latest weaponry and to training command cadres for purposes of creating a
basis for developing a mass army.

Until recently the Japanese Army was basically equipped with combat
equipment of Amerioan manufacture. Now a trend has bsen noted toward develop-
ment of their own weapcns. For example, the third military five.year program
allocsted around 1,000 billion yen for purchase of combat equipment of native
merufacture, The plan for 1972.1975 provides for further development of
deliveries of all types of wespons and combat equipment for the so-called
"qualitatively new" Japaness Army. It is planned to strengthen the Navy, out.
fit the Air Force with the latest model aircraft, and develop the production
of missile weaponry. Considerable attention iz being given to rearming the
ground forces. DBelow sare brief swmaries of the main models of weapcnry with
vhich the ground forces of the Japasnese Army are being equipped,

Small arms (Table 1), The American 11.43.mm pistol model M1911s1 and
two models of pistols of Jepenese mamufacture are used., The G-mm Nambu 57
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pistol is similar in design to the American pistol, but is shorter and lighter,
‘l'hod?.éz-m Nambu 57B pistol is similar to the American Browning pocket pistol
in deaign.

TABLE &

Model Weight, kg Overall length, mm Barrel length, Magazine
.3 Sapacity

pistol

9«mm Nambu 57 0.96 200 118 8

pistol

7.62<mm "64" autoe 4.53 990 4s7 20

matic rifle

7.62-mm 162" common 10.4 1194 Ly —

machinegun

9-nm submachine gun 3,36 762 - -

The Japanese submachine gun (9-mm, "Parabellum" cartridges) is similer
to Swedish models of this weapon, Foreign spscialists note that it is relias-
ble in handling and simple to manufacture, The sufficient weight and low
rate of fire -- 600 rounds/min -- provide for & good accuracy even when fire
ing long bursts. The new 7.62.mm mciel "64" rifle also received a fair eval-
uation. It allegoedly pussesses & high accuracy when firing at sll practicsl
combat ranges, It is heavier than similar American models, but is shorter
and therefore 1s mero convenient to use, It cen be used for either automatic
or semiautomatic fire with a closed brsech, In case the barrel gets very
overheated, the bolt is withdrawn to the rear position, which allows for
more rapild cooling of the weapon., The rifle is designed for using not only
atandard cartridges used in NATO armies, but alsc other ammunition used in the
armies of the USA, Great Britain, and a number of other countries. The 7.62-mm
"62" common machinegun is just as universal, It hasz a belt feed and i sup-
pliad with a biped or tripod with antirecoil device. The barrel is intare
changeable and is air.cooled.

The main wsapon of the infantry sections (squads) remains the 7.62.mm
American machinegun M1918A2,

Antitank weapons, To combat tanks thers ars antitank rockst launchers
(chiefly foreign), rscoilless rifles, and antitank guided missiles put out
by Japaness industry. The troops are cutfitted with a considerable number
of 88,9.mm rocketefiring rifles (475 in a motorized rifle division). This
rifle weighs 7.5 kg ard is 1.5 meters long. Range of simed fire is 450 meters
and it can penetrate 380 wm of armor. Its basic advantages are low cuost and
simplioity of hardliing.

129




| TR MOTTTSORINSRC IR RV A TR TS T SRR TR T T KT Rlaiiaddoad o uias T I PR T PR " b iy T Ry Y T o T T TP OReT

Sinoe 1960 the Japanese 106-mm self-propelled SS4 combination gun
mount cn track chassis (index "S0") has come inte the inventr~y, The guus,
sinilar in lesign to American models, are mounted coaxially i a conical tur-
ret of ell.ptiocal shape (Fig. 1). The basic load includes fiined projectiles
with hollow~charge or common action,.

Fig. 1. Self~propelled "60" coaxial recoilless gun

The first models of antitank guided missiles of Japanese manufacture
== the series TATM (MAT) - appeared a2t the beginring of the sixties. These
inolude the TATM-1, TATM.3C, TATM.3D, and ATM=2 missiles. All of them have
a sclid-fuel rocket motor with two tractive modeg, a warhead with high-explo-
sive loading, & system of wire control with gyroscopic instruments on board,
and oruciform fins. The design of the TATM(MAT) missiles reminds one of the
Frenoch SS-10 antitank guided missiles (ATGM). They are launched from the
ground, from combat vehicles, or from helicopters. They are served by a crew
of two. An ATGM battery (12 launchers and 12% missiles) is attached to a
diviasion,

Later and more improved versions of the ATGM developed in the second
half of the sixties received the index KAM-3D (ATM-54) and TANSSM. It has
been reported that the ATGM TANSSSM possesses greater range and will be used
both by the ground forces and in the navy,

Artillery and morters (Table 2)., In addition to roreign model guns,
the inventory includes 105-mm tracked selfepropelled howitzers of Japanese
manufacture, The gun is armored. Its crew consiste of seven men, On top
of the unit is mounted a 12,7-mm nachinegun. The arwy is 3lso equipped with
models of the 8l-mm and 106-mm self-bropelled morta.s ¢f Japanes® manufacture.
They are a modification of the American M29 and MJ0 mortars, mounted on a J&p-
anese tracked APC "60," The mortar is placed on the floor of the vehicle's
oombat compartment, from which firing is performed,
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KEY: & -- model derignstion; b —- sslf-propelled units; © == Bl-mm "EOM

; self.propelled mortsr; d -- 106.7=-pm "6Q" self-propelled mortar; ¢ -- 10bw-mm ;
; self-propelled recoillees gun "E0M; £ e 105-mm self.propelled howltger; ,
& g -- tanks; h == n61t" mediwa tank; i == "60" APC; J - weight, tons K w- |
3 crew, persons; 1 .= assault party carried; m =~ WSAPONJ; I == rumber; © =
caliber, mm; p = guns, mortars; q -- sschineguns; r -- size, mm; 8 -- lengths

t - width; u -~ height.

Division AAA is basically designed for firlng ageinet low-flying tar.
gets and consists of 40~y guns and self-propelled unite (one-tube or twin) i
of foreigr manufacture. ,

Evaluation tests were performed of the Swiss 35-mm L90 twin antiair- \1
areft gun, which is planned for use together with Lhe "Superfledermaus" i

fire control system.
1

Missiles weaponry is reprssented by the RKT=30 surface-to-surlace tac-
tical misaile system (Japanese asmfaecture). This is a self-propelled unrit
' mounted on a 5-ton truck. Two guide reils servs to lsunch the unguided ,
300-mm miseiles to a range up to 25 km. The design and exterior appearance 3
of the unit are similer to the American “Honest John" unguided mdssile sys- ;

tem (Fig. 2). v

Beginning with the mid fifties, Japansse firms creatad a series of
experimental modols of surfade-tc-air (SAM) medium-renge guided missiles with
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the arbitrery designations TLRM=-1, TSAM.1, TRAM.2, and TLRM.Z, as vwell as
2 test mpdel of a trnop unit surfaco-to=air missile designated TMB-O, How~
over, nt vne of these models were adopted. Until the present time the
American "Hawk" surface-to-air missile complex is being used. T

) Fige 2. RKT=30 unguided missile system.

A new surface-to-air guided missile is in the development stage for
the ground forces. Its series production is planned for the beginning of
the fifth five-year military program (after 1976).

Armored squipment. Along with Americean light M24 and MUi tanks,
sinos 1961 the inventory of the Japarecy Army has ircluded the 35-ton "ALM

; tank with 90-mm gun. At present the firm ¢ "Mitsubishi" has developed a

v test model of a tank dasigned to replace o "61" tank, It has receivsd
the designation of ST-B. It weighs 38 tors and has a maxisum speed of 60-

70 km/hr, Ite weapons are a 105-mm English gun, coaxiel vith a 7,62 .m
machinegun. Abowve the turret on a rotating cing mount is s 12,7«mm AR
machinegun, The fire control system includes a lassr rengefinder, ballis
tic oomputer, and devices for gun stadiliuation, Hydropneumstic sus ion
permits raiging and lowering the vehicle, chengiig the clearance Dy 430 mm,
The same suspension is designed to change the wohicle's tilt, It is believed
that ‘he hydropneumatio suspension will allew ashisving smoothness of travel
over broken torrain and will increase acouracy of firing. The tank has a
lowered silhouette and is equipped with a system for protecting the orew from
the offects of mass destruction weapons,

The foreigr prsss stresses, in evaluating the new vehicle, that its
design has much in common with a nmuzber of known tanks, particularly the
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West German "leopard." In 1972 it is planned to put out a test series of

The armed forces are aiso equipped with the "60C" APC, This is e
fully armored vehicle weighing 10 tons, with & combat compartwment for trans-
porting infantry (9 men), and with 7,62~mm and 12,7-mm machinegans.

Rearaing of the Japsnese Army is taking place to the accempaniment of
revenge~seoking demands for revision cf the Japanese constitution and for
oquipping the armed forses with muclear weapons, The bigwigs of monopolies
and the reasctionary heads of militaristic circles, who receive colossal profits
primarily at the expsnse of the Japanese taxpayer, are murturing far-reaching
expansionistic plans and are trying to convince the public of the country that
only nuclear missile weaponry is capable of giving Japan international weight
and trensform it into ¢ "first.rate power." Hewever the overwhelming majority
of the Japanese people refuses to follow the appeals of the frantic militar-
ists. Broad circties of the populace are coming out more and more actively
in defense of their right to a peaceful life, a3 fixed in the postwar consti.
tution,

133




il i ant s et cane e ok

IR A Ak At At R A R AN L R b S Al St T ORI RIS A T TR A TR o £l R LA A LA i ~ R S Shac it it T TR SR

MEETING WITH READERS .
Engr-Lt Col Ye. Pateyuk

To vhat degree do the materials published in this journal help the
readers, and above all the engineers and technicians, in their everyday
work? This question, which essentially defines the degree of effectiveness
of the journal, was the contsr of attention of participants at a conference
which took place in the Order of Lenin Red.Banner Kaliningrad Higher Military
Engineer Command School imeni A. A, Zhdanov.

Engr-Col Ye, Karasev, whe gave a detailed report, noted that in recent
years the journal has begun to be not only betier formatted, but of higher
quality in published material. In particulsar, in Karasev's opinion, the
erticles ars very current which reflect the achievements of native science
and technology and which illuminate questions of operation of combat equip-
ment under different conditions. Not only young officers and students, but
also school instructors find much that is useful in articles pubiished under
the oaption "Aggregates, asssmblies, parts." The speaker stressed that many
materials devoted to operation of armored and truck.tractor equipment are also
of interest for specislists of engineer troops. In conclusion, he expressed
a desire to publish more articles which generalize the practical experience
of leading commanders and officers of the technical wervices who are engaged
in operating and repairing combat equipment directly in the troop units,

Officers who took part in the discussion spoke of a need to devote
more attention to questions of operating the variea and complex engineer
equipment. In particular, BogrolLt Col V. Sorokin noted that it is desirable
to place articles on troop electriocal power engineering in the journal. In
developing this thought, Bngr-Lt Col V. Rudnev made a suggestion to publish
a oyele of articles devoted to work of the military power inspection service.
He said that the school has set up a supernumerary group for supervision over
power units, but its work immediately met organisaticnal difficulties and
cortain problems of materisl support had not beemresolved. It is evident
that the troop units also have a need for explan:tions on these questions.

Practice shows that junior officers, greduates of military schools,
who usually posssss gocd specialired knowledge, do not always possess
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suffiocient methodological skill. In analyeing articles devoted to method-
ology of technical training published recently in the journal, Engr-Lt Col
S« Kalashnikov criticized the insufficient oonoretencss end the striving by
authors to give only goneral recommendations. One must write more, not
about what to do, but on how to do it -= this is the basis thought of the
sbove individual., Ke also spoke of the importance of materials devoted to
problems of engineering psychology, and stressed their urgent need to be
more concrete and directed toward a broad range of readers. BEngr-Lt Col

S. Kalashnikov seid that more sketches and information is needed about the
work of junior officers who recently finished school.

Engr-Maj Ye, Aleshechkin recommended the more frequent inclusion of
materials about the work of deputy oleniye commanders for technical
matters, about the procedures for preparing s arning in vehicles for
repair, and about the use of organic repair means.

The officers also said much more and indicated moym desires. It was
valuable, in that all of them were imbued with concern for the journal, the
importance of which is constantly rising, in the unanimous opinion of all
participants.

In summing up results of the conference, the deputy chief of the school,
Col S. Umanskiy, noted that the long, frank conversation reflected the genu-
ins concern of the officers that propagands of military-technicel knowledge
as performed by the journal steadily expaind and beccme more effective. This
to a great degree must be the result of the activeness of officer-instructors.
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PUBLISHING HCUSES IN 1972

Voyenizdat

Anglo=Russkiy slovar'! po avistsionnookosmicheskim materialam (Anglo-Russiasn
ﬁcﬁomry 3* Nerospace Haterials). Empﬂa E Borisov, 1. F.

The dictionary containes around 20,000 terms from the field of develop-
ment, improvements, manufacture, testing, and employment of materials in
designs of atmospheric and space apparatus, power plants, and missiles. It
also includes terms on aviation and rocket fuels, lubriocants, and hydraulic
liquids.

ehting Tire ‘ Roonomic Instala
ar Destructicn).

The book examines the destructive effects of light rsadistion and the
shock forece of a muolear burst as ceuses of the outbreek of fires, It aets
forth the methods of determining the possible fire situsticn of an installa-
tion and adjoining territory.

The book shows firve-fighting equipment at the dispossl of fire.fighting
formetiors.

Kelashnikov, A, M., Stepuk, Ya. V, Oangﬁ Fio%%m\ki i rcdioloktt's‘lii
Wﬂ (Fundamentals of Radio Technology & r: Usclle
ating Systems).

The book describes osoillating circuits, lines of electromagnetic
ensrgy transmission, wave guides, cavity rescnators, and antennas. Much
sttention is given to sxamination of the physinal substance of the processes.

Knyazhitskiy, G- M. Osnovy elekirotakhniki (Fundamentals of Electrical Engineer-
ing),

A detarled examination of the fundamentel laws of diresct current,
the electric field, capacitance, magnetic field and eleotromagnetic phe-
noment, alternating current, tvansformers and electricr) machines, elsctriocal
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m:kmmnt instruments. It sontains reference msterial needed for practioal
work,

Ostroukh, F. I. Stroitel!stvo bystrovosvodimykh rotivoradiatss-

eLTrs

Generalization of experience of construction of protective ztructurss
in short time periods.

Exasples giver of such structures mada of various materials, and
design characteristics and recommendations on use »f reinforced concrete parts.

. 8 pilev, K. M., Kruglov, A, B. gﬁ& | P&Mﬂg&om usloviye
fAiroraft and Naturel Climatie Co dons).
Analysis of the influence of natural climatic conditions on the teche
nical state and operetion of contemporary aircraft, and features of storege

and use of POLs and pressure fluids of hydraulic systems in zones with vary=
ing naturai climatic conditions.

Komarovekiy, A. N, Zapigich stroitelys (Notes of a Builder).

Memoirs of Hero of Socialist Labor, lenin and State Prige Laureate,
Dootor of Technical Sciences, Professor, Col Gen Engr-Tech Serv A, N, Komae
rovskiy, enccmpassing L0 years cf his work.

The author is a major engineer-tuilder. In prewar years under his
leadership the largest hydrotachnical structures in the land were erected.
During the Great Patriotic War Komarcvekiy led tho building of defensive
lines, and then on essignment from the government he designed and constructed
very important installations of the defense industry.

Irangport
Bazov, D. I. Aeroginamiia vertoletov (Aerodynamics of Helicopters).

Sets forth principles of halicnpter flight and the sharacteristics and
oparetion of the main rotor in modes of autorotation, axial and transverse
flowsaround; desoribes modes of vertical and horizontal flight of the helia
oopt:{i tht. stability, contrnllability, and aotion of surodynamioc forces dur-
ing 1s,

Kulmtnov. Yo. S. Takhn REOYS OO USRI VAN
(Motor Vehicle !htnmm nd Relias Y)e

Provides a oclagsification of the patterns of chaige in technical con~
dition of a vehiole, of ite aggregates and mechanigns, Lxemines methods of
deternining modos of techiisal maintensncs and its retional technolegy. Gene
eralizes native and fovaign experience in the fleld of tachnical operation
wnd reliabiliity of wvehicies,
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Kuptsov, Yu, S. (Increasirg

Contact Wire Life), -

Describes attributes of contact materials; cites results of analyels
of wear of verious types of wires when opereting with plates of various mater-
ials: ocopper, stesl, carbon-graphite metal-ceremic compounds. RExamines vare
ious nethods for extending the life of & contact wire and provides an evalus-
tion of their economic effectivencss under concrete operating conditions.

Mashehen''n, A, F., Roganov, V. G. aiat avtotranspo! gty
(Braking .ystems of Motor Vehicle Transp

Examines features of design and operationsl-technicsal measures for
- maintsining a high effectiveness of brake mechanisms ard controls of modern
complex braking systems of vehicles end vehicle trains., Sets forth prospects 1
Tor development of individual types of braking systems in light of demande
of traffic safety and an inorecase in breking dynamics.

Cites characteristics and describes dasigns of semiconductor converters
and systems of their forced and natural cooling; provides protection, signsl.
ling, and control circult diagrams; sxamines the assembly, adjustment, and
testirg, operation, and repalr »f converters.

Smirnov, N, N., Mulkidzhanov, I. K. Ekspluatatsionnuys tekhnologichnost! i
transﬁortgﬁ% samcletov (Techmlogica! &Tcaﬂwmu of ﬁomffon of Trans- ‘
port. Alroraf

Examines methods of maintaining and repeiring aircraft. FProvides an
evaluation of the designproduction decisions of individual assemblies and
systems. Cites criteria and methods of evaluating technulogicel sffective-
ness of operation of airoraft,

it

TORERY

Sovetskoye radio

Burenin, N, I. Radioloksatsion stantsii s sintezirovanncy antennoy (Radars
With Synthetic Antenna)

Sets forth theory of ccherent radars with lateral scanning designed
for obtaining & detailed radar image of ths earth's surface from flying
apparatus, Exarines various msthods of obteining artificial antenna opene
ing and determines the extremes of this type of radar's capabilities in
regard to resolution and detection of targets. Cites recommendations on
choosing optimal parameters of radars which provide a maximum probability
of target detsction. Evaluates the cepabilities of coheirent side-looking
radar with constent emiasien.

. o

147




o e e ey

v R R oy ey YO ST L EP s gy

Zakharov, L., N., Lemanskiy, A. A. Rasseyaniye voln "chernymi" telami (Dis.
persicn of Waves by "Blook" Bodies).

Sets forth theory of dispersion of acoustic and electromagnetic
waver by ideally absorbing "black" bodies. . Examines known methods of cal-
culating fields diffracting on a "black" body. Formulates a new method

which permits obtaining ths solution to a task of dispersion on a "black"

body if the problem has been solved for a body with ideal condustivity.
The proposed method is used for solving s mumber cf coucrete problems of
redar and antenna technology. Discussss various phynical models cf a "black"

bedy.

Kug'min, F', I, Zadachi i met tsgi Eoltaﬁnmlg* nadezhnosti (Prob-
. lems and Methods of Uﬁ%ﬂz!ng ﬁuﬁwa te'lla ty).

Examines characteristic problems ¢f opiimization of indicators of
reliatility at various stages, beginning from a grounding of the demands on
relisbility and innluding operation, Cites bsasically original solutions
to problems of providing relizbility which have not yet been reflected in
the literature.

Levin, A, P. Kontakty elektricneskikh s%u&t@lo* rediocelektronnoy appars-
tury (Contacts ectric onnectors of a ioelectronic Apparatus;.
Examines tie basic designs of contact pairs of elestrical connections

of redioelectronic apparatus of various purposes. Sets forth the basic
demands on them, and mothods of calculativn and design.

Caloulation of sizo of elastic elements is made according to methods
goneralizing the theory of acouracy and the theory of elsasticity, with con-
sideration for fatigue of miterials.

Mayrel's, Ye. N., Torgovanov, V, &, Izmereniye kharakteristik rasseyani
tselay (Messurement of Cherscteristics of Tﬁaporsion 5

ar Targets;.

A majority of characteristics of dispersion of complex radar targets
are obtained by their measurement on ranges or in non-echo chambers.,

The work sets forth methods of measursments, cites measurement units
for determining characteristics of radar targets, and describes various types
of modelling on UHF, coherent optical oscillations, and ultrasound., Much
attention is given to analysis of measurement errors, '

Maslov, A, Ya., Tatarskiy, V. Yu, P heniyve nadegzhnosti radioelektronno
apparstury (Increasing the Rulinbilify of R&i?odoct'ronic Kpraratus

Sets forth gquestions of reliability of rsdioelectronic apparatus with
consideration for gradual changes in the parameters of its elements. Examines

analytical and experimental methods of determining pursmeters uf elements of
typical stages (units) of the apparatus,
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Suggests & mmber of examples which were worked in detail and checked
experimentally., Describes in detail the principles of compousing algorithms
of universal programs of calculating parameters of elements from computers,
methods and techniques of experimentally obtaining working fields,

Poluprovodnik ribory 1 ikh primeneniys (Semiconductor Instruments and
&lr Use Yy I&. A, oLOV,

Cites new types of semiconductor ingtruments and their parametsrs and
characteristics; methuds of investigating attributes of semiconductor instru=
ments and corresponding apparatus. Charscterizes physical processes in these
instruments which determine the capabilities of their use and relisbility of
operation. Examines methods of employing semlconductor instruments in var-

- lous types of ecircuits, based on specific features of these instruments and
distinguished from other known methods by higher results, s high reliability
of operation, and mutual interchangeability of instruments.

Stepancv, S, V., Profilakticheskiye raboty i sroki ikh provedeniys (Preventive
Work and When to Perform It

Describes the influsnce of time of conducting preventive maintenance
on the reliability and readiness of devices. Shows certailn features of pre.
ventive maiantenance on standby systems and devices :hich are in storage or
on standby.

Tunik, A, T. Okhlazhdenive radioelektronnoy apparat ghidkimi dislakt
(Cooling Radiocelectronic Gear With Liquid EioIoc%ricuE.

Examines electrophysical attributes of fluoroe-organic liquid dielectrics
and cites evidence of the effectiveness of heat exchange on boiling of liquid
dielectrics under conditions of free and forced movement. Gives values of
critical density of heat currents. Sets forth thinking on capacities of dis.

peraion and maximum allowable temperatures in elements of radinelectronic appa-
ratus,

Shumopodob. v s eredachi informatsii (Noiselike Signals
in ormation Transmission Systems). » by V. B¢ Pestryakov.

Cites physical explanation of properties of nolselike signals and
optimal schemes of their reception; exsmines physical processes in these
schemes under the action of signals, interference, and a mixture. Gives a
characteristic of signals which could be used in informetion transmission sys.
tems,

Main attention is given to the theory and practice of construoting
apparatus, methods of eliminating misaligiment of frequency and time mismatch
(synchronization), practical realization of schemes, and detsrmination of
the quality of their operation when there is deviation in psrameters and
an instability of eloments.
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HYDROMECHANICAL HOIST

It is convenient to use & hydromechanical hoist to suspend tanks and
other trucked vehicles during maintenance and repair in field and post con-
tions, The set includes a hydraulic Jack with coxtrol mounted on & carrisge,
two support nlates, on which two telescopic supports are mounted in turn, and
a carriage to transport the plates. To suspsnd & tank, an even arsa is picked
(with a slant not greater than 3 degrees). On it, and strioctly along the
line of the tank's longitudinal axis, are grepared twc places which in winter
are cleared of snow and ice and sand is strewn about. Then using the cerrisge
we 3ot up the support plates. Their transverse axes rust not deviate from
the tank's longitudinal axis by more than 100 mm, If one plate is moved, let
us say, to the right, then the other must be moved to the left by the same
distance,

On one of the plates we place ths jack (22) (sees Figure)., The elec-
trical cable is hocked into s cirouit which definitely must have an sutomatic
protective device, After this the lever of the valve (12) is moved into the
"hoist" poeiticn and the starter button (10) is pressed.

When the electric motor (9) begins to operate, the gear pump (8) sends
pressire fiuid (oil) into cavity A of hydreulic jack (22, through the reverse
valve (?), filter (6), safety valve (5), and rubbsr-metal hose (13), The
pressure set up acts sgainst the lower surface of piston (2i). 4s & result,
it and its rod (2) rise, suspending the tank. :

In cass there is no electrical power, we can use tha manual plunger
pump (11),

ks soon as the piston rod reaches maximum height, the electric motor
is turned off. Then we unscrew the telescopic support screws on this plate
until their support heads (19) reach the tank bottom. The screws are stopped
by yoke (16). We note that a wooden liner should be placed between the tank
bottom and the support head, After seeing that the liners are well pressed,
valve (12) 15 placed in "down" position and again the elactric motor is turned
on., Under the affect of the pressure fluid, which this time goss to cavity
B, the rod descends and the tank bottom rests on the support heads.
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t —=BHHT 13 = PESHHOMETANMHEC-
2 — WITOK NOPLWHA KUE WAAHMA
8 —MACNANHBIA BAK 14 — NOABMMIHLIA CTAKAH
4 — MAHOMETP 3 16 — CTONOPHLIA BUHT
1 6 — NPEAOXP AHHYENbHBLIN 18 — BUAKA
KNAMAH 17 = NAKYA
6 — DUNLTP 18 — TENECKONHHECKAR
7 = OBPATHbIM KAANAH ONOPA ‘
8 — LWECTEPEHYATBIA 19 — HENORBHMHBIA
HACOC GTAKAH ‘
. 8 — BNREKTPOABHIATEND 20 — ONOPHAR TONOBKA
10 - NYCKATEND 2 — NOPLUEND .
11 ~ NAYHMEPHBIH HACOC 22 — FTUAPABAMHECKWH
12 — KPAH AOMKPAT

KEY: | == screw; 2 -« piston rod; J «- oil tarnk; 4 . manometer; 5 -- safety
valve; 6 -~ filter; 7 =« raverse valve; 8 «« gear pump; 9 -- electric motor;

] 10 == starter; 11 -- plungar pump; 12 . valve; 13 == rubber-metal houses;

4 14 o= movable sleeve; 15 -~ stop sorew; 16 - fork; 17 == plate; 18 .- tele-

soopic svpport; 19 - fixed sleeve; 20 -. support head; 21 -~ piston; 22 ==
hydraulic jack; a «- down; b == up,
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IN MILITARY DISTRICTS, GROUFS OF FCRCES, AND FLEETS

Order of lenin Moscuw PVO District

Chief of an excellent group of routino maintenance personnel, special-
ist 1st class Engr-Capt Yu., Dalanov, enjoys the deserved authority among per-
sonnel of ai air regiment, A well trained officer, he generously shares his
experience and knowledgs with his comrades in the service, who are engineers
and techniclanas,

’

-

Order of Lenin Leningred liilitery District

Technical creativity is a long~time hobby of the commander of an excel-
lent sapper training podragdeleniye, Gds ’aj V. Kolobayev. He has on his
sccount over 20 innovetive auggos%iona. Among them is a control and communica-
tions panel for the chast'! duty officer, a device for charging storage bat-
tesries, and many different training aids,
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The officer not only engages in innovative work himself, but brings

in his subordinates as well, The podrazdelenive group of innovators was noted
as best at a district sxhibition og technical oreativity.
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Order of Lenin Moscow Military District
Deputy Podrazdeleniye Commander Engr-Capt A, Kurdyukov is an excellent
- methodologist. HRe conducts each class in a way that aids in a steady increase
i in knowledge and skills on the part of perscinel. The officer gives special
,'ﬁ. attention to field training of his subordinates,
2.
: /Part of heading and text missing/
1 V. Sosedov and Sr Lt Yu. lial'tsev, Some of these methods are formula-
1 ted as innovative proposals and adopted in other podragdeleniye.
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TECHNOLOSY AND ARMAMENT-TRANSLATION

ARMY

C459
C661
C470
C545
C557
€620
€768
c788
co072
C532

NAVY

D159

COMD-GEN STF COL
INFANTRY SCH

ARMY WAR COL

CM3T DEVLP COMD
USATIC

USASRD
0ACSI-USALTAD
OACSI~SOV/EEUR DIV
CDC CONFOR GP
MEWTA-FL WARLABS

NAVAIRDEVCEN

AIR FORCE

E018
E408
E411
E420
E429

AF/RDQLR~-SAMSO
AFWL

ASD

FRD(3)

SAMSO (IND)

UNIFIED & SPECIFIED COMMANDS

H101
H300
H500
K100

L040

USAFE 497RTG (IRC)
USAICE (USAREUR)
CINCUSNAVEUR

PACAF (2)

SAC 544TH ARTW (2)

ARMY MATERIAL COMMAND

C509 ABERDEEN R&D CTR (8)
C514 FRANKFORD ARSENAL
C517 WATERVLIET ARSENAL

C519 MUNITIONS CMD

C535 AVIATION SYS COMD
C538 WHITE SANDS MSL RG
C560 AVIATION MAT LAPR
C590 TANK AUTOMOT COMD
C619 MIA REDSTONE (5)
C697 ABERDEEN PRV GRD

AMCKD~I
AMCRD-T
STEAP-TL
AMXST-0C
AMXST-IS3 (25)
AMYST-3T1
AMRST-ST2
AMXST-ST3
AMXST-GE
AMY.ST-SR
AMXST-SD
AMXST-TD
AMXST-SR
AMXST-CE
AMXST-CB (2)
AMXAM

OTHERS

DDC2IR (12)

CIA/CTS

§030 FRD LIB 07 CONG
DIA/DS-4C (44)




